Supplementary Table 10a. L ocal Environmental Changeto Improve Physical Activity (Community Settings)

Accessibility of Recreation or Exer cise Spaces and Facilities

Children and Adolescents (Outcome: Physical Activity)

Design and Number

Author, y of Studies Population Exposure | Outcome Findings

IOM Committee | Systematic review, Childrenor | Accessto | Physical activity | «  On the basis of 2 reviews and a cross-sectiondy/sthe authors

on Childhood including 4 reviews, 1 | adolescents | recreationa concluded that availability and accessibility ofksaor playgrounds

Obesity longitudinal and 2 | facilities in the neighborhood is positively associated whlidren’s level of

Prevention cross-sectional studies (general) physical activity and may reduce sedentary timeoate.

Actions for on the exposure- « Onthe basis of 1 review and 1 prospective stutyauthors

Local outcome relation in concluded that access to recreational facilitigmisitively associated

Governments, this section with physical activity and inversely associatedhvwabesity.

2009 »  On the basis of a cross-sectional study, it wasloded that access
to well-maintained parks is a more important prabla high-density
lower-SES neighborhoods.

Committee on Systematic review, Children Access to | Physical activity | «  Density: Of 4 studies, all reported a significaositive association

Environmental | including 5 studies on recreationa between density of parks and physical activity.eehstudies used

Health, the exposure-outcome [ facilities park area as the environmental variable, and 1 ngetber of

American relation in this section (density- recreational facilities. Epstein et al (2006) coctéd a crossover

Academy of inequalities experimental study among 58 children age 8-15 . §hdy included

Pediatrics, in access) 3 phases (baseline, increased sedentary behanébdexreased

2009 sedentary behavior), with each phase lasting fok.3n intervention

phases, participants were encouraged to increasdecoease
sedentary behaviors by 25%-50% and were providédwg to $475
for adherence to recommendations. In the decresesehtary
behavior phase, the extent of increase in timetspephysical
activity was positively associated with accessfidek land (hectares
within 0.8 km P=0.01). Also, in this phase, living in an area wath
large community park was positively associated BRI min more
MVPA per day. Roemmich et al (2006) studied the@eisdion of
GIS-derived percentage of park area in the neididud with
physical activity among 32 boys and 27 girls agey-They found a
significant positive association between percentdgmrk area and
total physical activity<0.05). In a similar study, Roemmich et al
(2007) studied the same relation among 44 boysldrgirls age 8-12
y. After adjustment for age, sex, parental overiwgignd time
activity monitor worn, percentage of park area associated with
total physical activity <0.05). Also, among a nationally
representative sample of US adolescents (N=20jA4fades 7-12,
Gordon-Larsen et al (2006) showed that the numbfarcdities in the
neighborhood was positively associated with physictvity and




inversely associated with overweight. After adjustinfor population
density, the presence of 1, 2, 3, 4, and 5 fagdlitn the neighborhooc
was associated with a 3%, 7%, 10%, 14%, and 18%ase in the
odds of having 5 bouts of MVPA and with a 5%, 10%%, 20%,
and 24% decrease in odds of being overweight, ctispéy.
Inequalities in access: Gordon-Larsen et al (2@086) showed that
living in a lower-SES area or areas with a highencpntage of
minorities is associated with reduced access tgipalactivity
facilities. Also, among 160 adolescents age 12;18wnbert et al
(2006) showed that those who lived in lower-SE&sigere more
likely than their affluent peers to report thatesmrby recreation
facility is important for their degree of physiativity.

Sallis and Glanz,| Narrative review, Children Access to | Physical activity | «  On the basis of a review by Davison et al (2006 (selow), the
2009® including 1 review on recreation authors concluded that proximity to parks, playgas) and
the exposure-outcome facilities recreation areas was consistently associated Wiltiren’s total
relation in this section (distance) physical activity.
Ferreira et al, Systematic review of | Children (age| Local Physical * A wide range of physical, sociocultural, and ecoimvariables
2007* 150 studies, mostly | 3-12y)and | environment activity were evaluated in these studies, but only a fevewgamined in
cross-sectional, adolescents | al >3 independent samples.
published from (age 13-18y) | characteristi «  Of 20 independent samples in which the relatiomwben
January 1980 to s, including access/availability to physical activity equipmeatilities, or
December 2004, access/availa programs and physical activity was assessed idreimi| 3
including 45 bility to samples found a positive association and 17 fownsignificant
independent samples physical association.
in adolescents and 20 activity «  Of 45 independent samples in which the relatiomben
in children on the equipment, access/availability to physical activity equipmeatilities, or
exposure-outcome facilities, or programs and physical activity was examined in est#nts, 11
relation in this section programs samples found a positive association, 2 found eerge
association, and 32 found no significant assoaiatio
¢ Onthe basis of these findings, the authors comrdubat the
availability or accessibility of physical activifscilities was
unrelated to physical activity.
Davison and Review of 33 cross- | Children age [Perceived o | Physical General:
Lawson, 2008" | sectional studies, 3-18y objectively | activity « Carver et al (2004): Among 347 Australian girls days age 12-
including 12 studies on measure( 13y, parental reports of the presence of goodtisigoiacilities

the exposure-outcome
relation in this section

environment
categorizec
into
recreationa
infrastructure
(eg,
availability of
parks/playgr

unds)

for their children nearby were associated with bigthildren’s
reports of walking or cycling in the neighborhodak (recreation,
transport, exercise, or going to school).

Density: Of 10 studies, 9 reported a significargifioe
association:

Sallis et al (1993): Among preschool children,gn#icant
positive association was seen between parentatteepiothe
number of play areas within walking distance of lkecand

observed levels of physical activity.




transport
infrastricture
(eg, traffic
speed/densit
presence ¢
sidewalks,
and local
conditions
(eg, safety,
crime]

Sallis et al (2001): In a study of 137 physicahdtt areas in 24
public middle schools in San Diego County, Califarma
significant positive association was seen betwhemtmber of
permanent area sport facilities (eg, tennis cosdsger fields,
baseball diamonds) amdbserved physical activity in each play
area only in boys, not girls.

Timperio et al (2004): Among 919 Australian elenaeptschool
children, ages 5-6 and 10-12 y, only older girist @der boys or
younger children) who reported no park in the dva lower
rates of walking and cycling (OR=0.5; 95% CI, 0.8;®<0.01).
Hume et al (2005): In a study of 127 children a@e/ 1the
children were instructed to draw pictures of th@me and
neighborhood. Girls who drew more opportunitiesghysical
activity, eg, the presence of facilities such amgynd swimming
centers, had higher objectively measured physitality.
Zakarian et al (1994): Self-reported number oflfies for sports
and exercise in the area was correlated with adeteself-
reported vigorous activity (boys+=0.17;P<0.001; girlsr=0.10;
P=0.002).

Brodersen et al (2005): Amod@20 English boys and girls, the
objectively measured number of sport pitches indiv@ugh was
associated with higher self-reported vigorous @gtiwmong girls
(p=-0.02;P=0.03) but not boys.

Norman et al (2006): Among 799 US adolescentsoHjectively
measured number of private recreational facilidied parks
within 1.6 km of home were associated with higher
accelerometer-measured MVPA among adolescent girls
(unadjuste®=0.110;P=0.016) but not boys.

Mota et al (2005): Among 1123 Portuguese studeyesli&-18 y,
adolescents’ reports of availability of facilitisach as swimming
pools, playgrounds, and parks were associatedhigtier self-
reported activity P=0.03).Fein et al (2004): Among 610 high
school students in rural Alberta, Canada, a p@s#issociation
was seen between perceived availability of convénie
neighborhood recreation facilities and physicaivégtlevels.
Dunton et al (2003): Among 87 US girls age 14-1#gy,
association was seen between perceived exercifigdadn the
community and self-reported physical activity.

Distance: Of 2 studies, 1 found a significant aggmn:

Gomez et al (2004): Among 177 US adolescents imgiEte, a
significant positive association was seen betwdxectively
measured distance to the nearest play area andasdtivity
only in boys p=-0.317;P=0.006), not girls.

Adkins et al: Among 52 US black girls age 8-10 g,significant
association was seen between parental and chidreports of




Children and Adolescents (Outcom

e Obesity)

distance to playgrounds and parks and childrenéctiely
measured physical activity.

Design and Number

Author, y of Studies Population Exposure | Outcome Findings

Carter and Systematic review of | Children and | Access to | Adiposity, eg, Of 4 studies, 1 found a significant inverse asgmicbetween access to

Dubois, 2016° | 27 studies published | adolescents | recreation | skin-fold recreational facilities and obesity, and 1 fourgigmificant positive
between1999 and 2009age 2-18 y facilities thickness, BMI, | association between the number of locked schodtseimeighborhood
including 4 studies on (general, percentage of and BMI.
the exposure-outcome density) lean body mass,| «  General: Veugelers et al (2008) studied the assogiaf parental

relation in this section

etc

perception of access to playgrounds/parks andatoral facilities
with overweight and obesity among 5471 studen&thngrade from
urban and rural areas of Nova Scotia, Canada. Attprstment for
child gender, parental education, and householshigs children in
the highest tertile of access to playgrounds/phadssignificantly
lower odds of overweight (OR=0.76; 95% CI, 0.625).8nd obesity
(OR=0.71; 95% CI, 0.53-0.99). However, after stiedtion by
residence (urban or rural), access to playgrouadsspras
significantly associated only with overweight imalichildren
(OR=0.68; 95% CI, 0.48-0.97). Also, being in thghdast tertile of
access to recreational facilities was inverselpeiased with
overweight (OR=0.71; 95% CI, 0.56-0.90) and obe&tiR=0.58;
95% CI, 0.40-0.84). After stratification by residensignificant
association was only observed between accessreatemal
facilities and obesity among rural children (OR=0.85% Cl, 0.23-
0.95).

Density: Evenson et al (2007) studied the relatietween self-
reported number of physical activity facilitiestire walking distance
and overweight among 1554 girls in the 6th gradenf6 states.
Participants were asked to report accessibilitysbfypes of facilities
from their home or school. These facilities inclddmsketball court,
beach/lake, golf course, health club, martial sitslio, playing field,
park/recreation center/'YMCA/YWCA, track, skatingkj swimming
pool, walking/biking/hiking path, tennis court, addnce/gymnastic
club. After adjustment for school, site, nonscholysical activity,
neighborhood SES, no significant association wasdowith
overweight and obesity. In another study usingstirae population,
Scott et al (2007) did not find any significant@sation between the
number of parks, number of unlocked schools, oirfgaat least 1
school within a 0.8-km radius of home and BMI. Hoee they
found a significant association between the nurob&cked schools
in the neighborhood and BMI.

Distance: Burdette and Whitaker (2004) compared #B&rweight




(BMI >95th percentile) and nonoverweight children agey3a#d did
not find any significant difference in mean distanc the nearest
playground (kilometers) between overweight (0.32pand
nonoverweight (0.31+0.22=0.77) children.

Dunton et al, Systematic review, 15| Children and | Accessto | Obesity « In this systematic review, studies were divide® idtmajor

2009*° studies published adolescents | recreationa groups based on the age range of the study popusat8-12 y
before May 2008 (14 | age 3-18y | facilities and 13-18 y).
cross-sectional and 1 (general, «  General: Among children age 3-12'y, 1 study foumihaerse
longitudinal), density) association and 1 found no association betweersa¢oghysical
including 6 studies on activity facilities and obesity.
the exposure-outcome Density: Among children age 3-12 vy, 1 study fourmbaitive
relation in this section relation between the number of locked schoolyardsabesity.

Among children age 13-18 y, 1 study found an ineeedation
between the number of physical activity and redoeat facilities
and obesity; 2 studies did not find any associatietween the
number of private recreational facilities and obesind 2 studies
did not find any association between the numbgraoks and
obesity.

« Distance: Among children age 3-12 y, 2 studiesmitifind any
association between proximity to playgrounds, paaksl play
areas and obesity. Among children age 13-18 ydysdid not
find any association between distance to nearesitpr
recreational facility and obesity; and 1 study wid find any
association between areas of parks and distartbe teearest park
and obesity.

Papas et al, Review of 20 studies | Children Obijectively| Direct Density:

2007% (18 cross- sectional, 2 measured | measures of «  Among 20,745 US adolescents in the National Lomljital Study
longitudinal), access to | body weight of Adolescent Health, after adjustment for popolaiiensity,
including 3 studies on recreationa| (eg, BMI) Gordon-Larsen et al (2006) found that the numbgrhgkical
the exposure-outcome | facilities activity facilities per census block group was irsedy associated
relation in this section (density, with overweight. Compared with no activity fac#is in the block
among children distance) group, having 1, 2, 3, 4, 5, 6, or 7 facilitieshe census block

was associated with 0.95 (0.90-0.99), 0.90 (0.83)0.0.85 (0.74-
0.97), 0.80 (0.67-0.96), 0.76 (0.60-0.95), 0.78%60.95), and
0.68 (0.49-0.94) lower odds of overweight, respedtyi.

Distance:

Two studies (Liu 2002, Burdette 2004) found notietabetween
distance from home to the nearest playground aeditgh
Among 7020 low-income children age 3-4 y partidipgin WIC
programs in Cincinnati, Ohio, Burdette and Whita{@004)
found no significant relation between distance fith child’s
home to the nearest playground and obesity.

Among 2554 children age 4-18 y living in Indianay et al
(2002) found no significant difference between med@tance to
the nearest public play space among obese (563 m)nobese




children (571 m).
Adults (Outcome: Physical Activity)

exposure-outcome
relation in this section

Author, y Bigt;qer of Studies Population Exposure | Outcome Findings
Frost et al, Systematic review of | Adults (age | Accessto | Physical activity | «  Of 4 studies, 1 reported significant positive agstian between
2010%° studies published >18y) in recreation general access to indoor exercise facilities agdlee walking.
between 1994 and rural areas | facilities «  Wilcox et al (2003) studied the relation betweercpved access to
2008, including 4 (general) exercise facilities and physical activity leveltfae/sedentary) amon
studies on the 1242 rural and 1096 urban US women (24@ y). After adjustment
exposure-outcome for age, race, education, geographical region,hiichood variables
relation in this section and health-related behaviors, no significant asgiori was found
between access to facilities and sedentary belawiarban
(OR=0.96; 95% CI, 0.65-1.42) or rural populatiorR€1.09; 95%
Cl, 0.81-1.41).
« Among 1000 rural midwestern white women age 25-3ByWer
(2003) did not find any significant associationvaetn knowing of a
place to exercise in the neighborhood and meetiag t
recommendations for physical activity (OR=0.99; 96%50.99-
1.00).
e In a similar study among 567 black women in ruraba of Alabama,
Sanderson et al (2003) found no significant assiocidetween
knowing a place to exercise in the neighborhoodraedting the
recommendations for physical activity (OR=0.86; 96%0.56-
1.33).
« Bronson et al reported a borderline significanbaigion between
access to indoor exercise facilities and reguldkimg among 1269
rural adults in southeastern Missouri (OR=1.3; 95k61.0-1.7).
Sallis and Glanz,| Narrative review, Adults Access to | Physical activity | «  On the basis of a review by Bauman and Bull (2008 authors
2009® including 1 review recreationa concluded that there is a positive relation betwseximity to
about the exposure- | facilities recreational facilities and physical activity.
outcome relation in (general,
this section distance)
Bauman and Systematic review of | Children and | Access to | Physical activity | «  All 8 studies on the relation between access trestional
Bull, 2007® reviews published adults recreationa | or walking facilities and physical activity found a positivesaciation:
between 2002 and | facilities « A narrative review by Badland and Schofield (20f@&nd a
2007, including 8 (general, significant positive association between accedgaditities within
reviews about the distance) walking distance and parks and physical activity.

A systematic review by Cunningham and Michael (90@gorted
a positive association between proximity to faieiitor parks and
physical activity.

A meta-analysis by Duncan et al (2005) showed @ifsignt
positive relation between availability of physieativity facilities
and physical activity. (Please see below for Duretaal, 2005.)




A systematic review by Humpel et al (2002) foursigmificant
positive association between accessibility of faes, including
nearby parks and physical activity.

A systematic review by Lee and Moudon (2004) iderdilack of
access to facilities as a barrier to physical égtiv

A systematic review by McCormack et al (2004) foand
significant positive association between shortstadice to
resources for activity and level of physical adtivi

A systematic review by Trost et al (2004) reporegignificant
positive association between access to facilitireslavel of
physical activity.

A systematic review by Wendel-Vos et al (2005) fdsignificant
positive association between proximity to recraaldacilities
and vigorous physical activity.

Duncan et al, Meta-analysis: Adults Access to | Physical In crude (unadjusted) analyses, no variables demmaiad a
2005*° 16 studies published recreationa| activity as a significant association with physical activity.
between January 198¢ | facilities | binary factor, After adjustment for age, income, and educatioeal, the
and February 2005. (general) | eg, any walking, perceived presence of physical activity facilitess positively
The number of studies sufficient associated with physical activity (OR=1.20; 95% T06, 1.34).
on the exposure- walking, Significant unexplained heterogeneity was preseqd(05).
outcome relation in sufficient
this section was not leisure-time
reported. activity
Humpel et al, Review of 19 studies | Adults Perceived | Physical activity Among 3392 Australian adults, Ball et al (2001)rfduhat
2002 (18 cross-sectional, 1 (16 studies) convenience (a park or beach within walking distaaccessible
longitudinal), and/or cycle path, shops within walking distance) was ey associated
including 6 studies on objectively with walking for exercise (yes/no) in the past 2 fidw vs high,
the exposure-outcome determined OR=0.60 [0.46-0.77]), after adjustment for age, sexi education.
relation in this section (4 studies) Among 2374 older Australian adults, Booth et alfda positive
physical association between access to recreational fasil{gg, recreation
environme center, cycle path, golf course, gym, park) anddpeictive (vigorous
nt activities, walking for exercise, leisure, and made activities>800

categorized
to
accessibilit
y of
facilities,
opportuniti
es for
activity,
weather,
safety, and
aesthetics

kcal/kg per week) (OR=1.14; 95% CI, 1.03-1.26)ea&djustment
for sociodemographic, social-cognitive, and peregignvironmental
variables.

Among 413 adults, mean age 51y, use of bikewagsewvaluated in
relation to perceived presence of sidewalks, héaaffic, enjoyable
neighborhood scenery, distance from bikeway, amthigea busy
street or steep hill to cross on the way to thewdky. After
adjustment for age and sex, several factors weersely associated
with bikeway use, including self-reported and GiSahce from the
bikeway, a busy street to cross, and a GIS-measteeg-hill barrier.
Among 2053 adults in San Diego, California, no gigant
association was seen between perceived conveniéecercise
facilities (eg, aerobic dance studio, bike lan@ning track) and




vigorous exerciseR=0.52).

When the preceding association was assessed ptioshe@4-mo
changes in physical activity were predicted byrteghborhood
environment but only in initially sedentary mdét=(.04).

Among 14,674 adults age 18-69 y who participateithénCanada
Fitness Survey in 1983, women who reported no phsictivity
facility in their neighborhood were more likely participate in
physical activity. No significant association wags in men.

Adults (Outcome: Obesity)

Frost et al, Systematic review of | Adults (age | Accessto | Physical + Boehmer et al (2006) studied the relation betwesaa to walk from

20106% studies published >18y) in recreationa| activity/obesity home to the nearest recreational facility and dpeshong 1476
between 1994 and rural areas [ facilities adults living in rural areas of Missouri, Tennesseal Arkansas.
2008, including 1 (distance) After adjustment for age, gender, education, neighiiod variables,
study on the exposurer and health-related behaviors, the presence oflatpar was more
outcome relation in than a 20-min walk from home was positively asgediavith obesity
this section (OR=1.53; 95% ClI, 1.10-2.11).

Papas et al, Review of 20 studies | Adults Obijectively| Direct Density:

2007*° (18 cross- sectional, 2 measured | measures of « Of 2 studies, 1 found a significant inverse asgmia
longitudinal), access to | body weight +  Mobley et al (2006): Among 2692 women, the numbditoess
including 3 studies on recreationa | (eg, BMI) facilities per 1000 residents was associated w8 kg/nf lower
the exposure-outcome | facilities BMI (P<0.05) and 15.1% lower calculated 1-y CHD risk
relation in this section (density, (P<0.05).
among adults distance) + Rutt and Coleman (2005): Among 996 Hispanic adnlfEexas,

there was no significant relation between the numbécal
resources for physical activity and BMI.

Distance:

Of 2 studies, 1 found a significant positive redatbetween
distance from home to the nearest recreationdltiaand
obesity:Giles-Corti et al (2003): Among 1803 Aub#ma adults
age 18-59 y, there was a significant positive datot between
poor access (distance) to recreational facilities @besity.

Rutt and Coleman (2005): Among 996 Hispanic adaolfBexas,
there was no significant relation between distandecal
physical activity facilities and BMI.

Additional Original Articles, 2007-2010*

Author, y Design Population I ntervention/Exposure Outcome Major Findings
and
Duration
Coombes et al, | Cross- N=6803 Distance by road from home to «  Frequency of After adjustment for age, sex, SES, self-ratedtheal
2010 sectional, | residents age| 5 types of green space, visiting green and area deprivation:
2005 >16yin including those with organized spaces e People who lived farther from formal green
Bristol, layout (formal green spaces), | «  Engaging in at space (>2250 m) compared with those living
United informal design (informal nearer (<830 m) had lower odds of visiting the




Kingdom

green spaces), habitats such
woodland (natural green
spaces), areas designed for
children or teenagers (youth
green spaces), and playing
fields and tennis courts (sport
green spaces)

least 5 sessions per
week of >30 min

of physical activity

e Overweight or
obesity

green space at least once a week (OR=0.64;
95% Cl, 0.55-0.75), lower odds of doir§
sessions per week of >30 min of physical
activity (OR=0.76; 95% CI, 0.65-0.88), and
higher odds of being overweight or obese
(OR=1.27; 95% ClI, 1.09-1.47).

People who lived farther from informal green
space (>680 m) compared with those living
nearer (<200 m) had lower odds of visiting the
green space at least once a week (OR=0.80;
95% CI, 0.68-0.93) and lower odds of being
overweight or obese (OR=0.83; 95% ClI, 0.72-
0.97).

People who lived farther from natural green
space (>800 m) compared with those living
nearer (<250 m) had lower odds of visiting the
green space at least once a week (OR=0.80;
95% CI, 0.68-0.94); similar findings were seen
for sport green space (OR=0.87; 95% CI, 0.74-
1.02). No relation was seen between distance to
these green spaces and activity or adiposity.
After further adjustment for multiple
neighborhood variables (road density, number
of junctions per kilometer of road, ratio of
junctions to cul-de-sacs, percentage of
population age >60 y, percentage of nonwhite
population, percentage of population who
actively transport to work, and percentage of
population with limiting long-term illness), only
the associations of formal green space with
physical activity remained significant.

)

Witten et al, Cross- N=12,529 Travel time (by car) to the » Sedentary behavior | After adjustment for age, sex, race, individual SES
2008 sectional, | adults (age nearest park derived from GIS (<30 min per week of | deprivation, and type of residence (urban/rural):
2002-2003| >15), physical activity) » Distance to the park was not associated with BM
nationally «  Meeting activity (B=—0.02; 95% Cl, —0.08-0.05), sedentary
representativ guidelines ¥2.5 h on behaviors (OR=0.84; 95% ClI, 0.63-1.11), or
e sample in >5 days per week) meeting physical activity guidelines (OR=1.15;
New Zealand « BMI 95% ClI, 0.96-1.37).
Boone-Heinonen| Cross- N=10,359 US| Percentage of green space Participation in wheel- After adjustment for individual and neighborhoodSSE
et al, 2016 sectional, | adolescents, | coverage and distance to the | based activities (eg, variables:
1994-1995| grades 7-12, | nearest neighborhood or majoy bicycling, roller skating); | « Green space coverage was positively associated
nationally parks derived from GIS active sports; exercise; an with MVPA in boys and girls (for 10%-20% vs
representativ >5 bouts per week of <10% green space: OR=1.62; 95% Cl, 1.10, 2.3
e, in the MVPA and with exercise participation in girls (OR=1.73;
National 95% ClI, 1.21, 2.49) but not boys.




Longitudinal e Green space coverage was not significantly

Study of associated with wheel-based sports or active sports
Adolescent « Distance to parks was associated with higher
Health participation in active sports by boys and girls.

« Distance to parks was associated with higher
participation in wheel-based activities and MVPA
in girls but not boys.

Boone-Heinonen| Prospectiv| N=12,701 US| Number and population density Number of bouts of MVPA  In cross-sectional analysd®r adjustment for
et al, 20183 | e cohort, | adolescents, | of pay and public physical individual SES:
1994-1995| grades 7-12 | activity facilities (per 10,000 «  Number of physical activity facilities within 3 km
to 2001- at baseline, | population) derived from GIS. was associated with MVPA but with some variatipn
2002 nationally Longitudinal analyses also by urbanicity and sex.
representativ | assessed land-cover diversity, « Density of physical activity facilities was not
e, in the street connectivity, and crime significantly associated with MVPA.
National rate. In longitudinal analyses, after adjustment for noeed
Longitudinal covariates and within-person time-invariant factors
Study of « Greater density of pay facilities was positively
ﬁdoﬁlhscent associated with MVPA in boys but not girls.
eal

« Density of public facilities was not associatedhwit
higher MVPA.

See Supplementary Tables 10b, 10c, and 10d for

findings on land-cover diversity, street connetyivand

crime rate, respectively.

IOM indicates Institute of Medicine; SES, socioegoric status; MVPA, moderate to vigorous physicaivity; GIS, geographical information systems; BMbdy mass index;
OR, odds ratio; Cl, confidence interval; YMCA/YWCXpung Men’s Christian Association/Young Women'sriStian Association; WIC, Women, Infants, and Ctelat and

CHD, coronary heart disease.

*Given the array of smaller, cross-sectional, obatonal studies that were already captured irptitdished narrative and systematic reviews idesdifiere, in the writing
group’s additional systematic searches for origarttles published after 2007, performed by mexrBubMed searches, evaluation of related artieled,hand searches of
reference lists, the writing group focused on thadditional studies that were randomized trialgsipexperimental studies, longitudinal studiedaoge (N>5000) cross-sectional

studies.



Supplementary Table 10b. Local Environmental Change to | mprove Physical Activity (Community Settings)

Land-Use Design (L ocations and Accessibility of Destinations)*

Children (Outcome: Physical Activity)
Design and Number of

Author, y Studies Population | Exposure | Outcome Findings
Feng et al, Systematic review, Children/ Land-use | Physical Of 3 studies, 1 found significant positive assaciabetween land-use mix
2010°* including 3 studies on | adolescenty mix activity/travel | and physical activity, and 1 found significant piesi association between
the exposure-outcome mode to land-use mix and biking/walking to school:
relation in this section school

Overall land-use mix:

« Kligerman et al (2007) studied the relation betwkel-use mix and
objectively measured physical activity among 98tevlor Mexican-
American adolescents age 14-17 y living in San Bi€gunty,
California. Land-use mix was defined as the geometean of 5 land
uses in 3 buffer sizes (0.4, 0.8, and 1.6 km) attdbe participant’s
home. After adjustment for age and ethnicity, laisé-mix at a 0.8-km
buffer around home was positively associated witysfral activity
(point estimate and 95% CI were not reported).

* Norman et al (2006) studied the relation betwead-ase mix and

objectively measured physical activity among 7968lestcents age 11-15%

y living in San Diego County, California. Land-uséx was defined as
the geometric mean of acreage for 5 types of la®lfresidential,
institutional, entertainment, retail, and officEhe mean land-use mix
for a 1.6-km buffer around participants’ homes @&8. Given that no
significant association was observed between lagdriix and physical
activity in bivariate analysis, it was not includiedthe final model. The
estimates of bivariate analysis were not provided.

« Kerr et al (2006) studied the association of peextiand objectively
measured land-use mix and parental report of métrammsport to schoo
among 259 children age 5-18 y in Seattle, King @puVashington.
Perceived land-use mix was computed using NEWSa¥eb on parentg
responses to questions about proximity to (landmuigediversity) and
accessibility of nonresidential destinations (larsg- mix access).
Objectively measured land-use mix was computedgusie method
described in Frank et al (2004) (see below). Adidiustment for child
age and gender, parental education, and paremteéats, only
perceived land-use mix access was positively agttiwith active
commuting to school (OR=1.8; 95% CI, 1.05-3.42).g\gnificant
associations were found between walking/bikingctwosl and perceived




land-use mix diversity (OR=1.9; 95% ClI, 0.96-3.69)GIS-measured
land-use mix (OR=1.5; 95% ClI, 0.85-2.77).

Galvez et al,
2010°°

Systematic review of
articles published
between January 2008
and August 2009,
including 2 articles on
the exposure-outcome
relation in this section

Children/
adolescents

Land-use
mix/distan
ce to
school

Physical
activity/travel
mode to
school

Both studies found significant positive associati@tween land-use mix ang
active transport to school. One study found sigaiit inverse association
between distance to school and active travel toalch

Overall land-use mix:

« Rosenberg et al (2009) studied the relation betweeceived land-use
mix and physical activity among 171 adolescente (E2r18 y) living in
Boston, Massachusetts; Cincinnati, Ohio; and Sag@iCalifornia. The|
NEWS-Y was used to assess land-use mix. After adgprst for
adolescent gender, race, and parental income,us@dnix access was
positively associated with walking to shops(0.0001) and walking to
school P=0.002) once per week. No significant association feand
between land-use mix access and meeting recommegnysdtal
activity levels P=0.13).

e Larsen et al (2009) studied the relation betwee®-@easured land-use
mix and self-reported mode of travel between hontesthool among
614 students age 11-13 y. Land-use mix was defisezl/enness of
distribution of 6 types of land uses (recreatioagtjcultural, residential,
institutional, industrial, and commercial) in a farfof 500 m around
participants’ homes and a buffer of 1.6 km arouadigipants’ schools.
Land-use mix was calculated as

Yu(Py Inpy)
InN

(Note: u indicates land use classification; p, prtipn of land dedicated
to a particular land use; and N, total number péllases).

In a stepwise logistic regression, after adjustni@ngender, household
income, residential density, and distance to sghaldren living in
areas in the upper quartile of land-use mix wereenlikely to actively
travel between school and home compared with thisg in the lower
guartile (OR=3.46; 95% CI, 1.60-7.47). After adjuent for gender,
street trees in the home neighborhood, and distansehool, children
going to schools in the upper quartile of land-onbe were more likely
to actively travel between school and home (OR=28% Cl, 1.63-
5.12).

Distance to school:

e In 614 students age 11-13y, after adjustmentdéadgr, household
income, residential density, and land-use mix, ¢anst al (2009) found
significant inverse association between distanaehwmol and active
transport from school (OR=0.44; 95% ClI, 0.35-0.56).




Dunton et al, Systematic review: Children/ Land-use | Physical Of 2 studies, 1 found significant positive assaciabetween land-use mix
2009°° 15 studies published adolescenty mix activity and physical activity.
before May 2008,
including 2 studies on Overall land-use mix:
the exposure-outcome
relation in this section « Kligerman et al (2007): See above.
¢ Norman et al (2006): See above.
IOM Systematic review, Children or | Land-use | Physical * On the basis of a review by Badland and Schofi2d®$) and a cross-
Committee on | including 2 reviews and| adolescenty mix/distan | activity/activ sectional study by Frank et al (2004), it was codet that living in a
Childhood 4 cross sectional studies ceto e transport to balanced land-use mix in the neighborhood is paditiassociated with
Obesity on the exposure- school school or physical activity.
Prevention outcome relation in this other «  On the basis of a review by Saelens and Handy (2@08as concluded
Actions for section destinations. that proximity to destinations was positively asated with walking and
Local bicycling to destinations.
Governments, * On the basis of 3 cross-sectional studies by TélHendy (2008), Kerr
2009 et al (2006) (see above), and McDonald (2007) lgedaw), it was
concluded that distance from home to school wascésed with active
transport to school.
Brownson et al, | Systematic review, Children or | Land-use | Physical Of 4 studies, 1 found significant positive assaciabetween land-use mix
20092 including 4 studies on | adolescenty mix activity/travel | and walking/biking to school and 1 found significaositive association
the exposure-outcome mode to between land-use mix and physical activity.
relation in this section school
Land-use mix:
* Ewing et al (2004) studied the relation betweewl{ase mix at the level
of TAZ and mode of travel to school among 3815 eis living in
Alachua County, Florida. Land-use mix was definsdiegree of land-
use balance between jobs and residents at the &/ &nd was
assessed by 2 indicators. No association was fbatwieen land-use
variables and active mode of transport to schasilr(@tes were not
provided).
« Kerr et al (2006): See above.
« Norman et al (2006): See above
« Kligerman et al (2007): See above.
Lovasi et al, Systematic review of 45| Children or | Land-use | Walking/trav | Of 2 studies, 1 found significant positive assaciabetween land-use mix
2009 US studies (sample size adolescenty mix el mode to and active transport to school and 1 found sigaifigpositive association
>100) published school between land-use mix and walking:

between January 1995
and January 2009,
including 2 studies on
the exposure-outcome
relation in this section

Overall land-use mix:

« Kerr et al (2007) studied the relation between {ased mix and self- or
parent-reported walking among 3161 children ag8 %-living in
Atlanta, Georgia. Land-use data were obtained tommty-level tax




assessor’s parcel data and census data (no fimfbemation was
provided). After adjustment for sociodemographidatales, the
presence of commercial, recreational, or open Spacie
neighborhood was positively associated with proiigtof walking at
least once over a 2-d period among boys (OR=1%; 65 1.1-2.1;
P<0.01) and girls (OR=2.2; 95% ClI, 1.5-3F<0.001).

« Kerr et al (2006): See above.

Davison et al, | Systematic review of Children or | Land-use | Travel mode | Of 2 studies, both found significant positive asatian between land-use
20083 studies published beforg adolescents mix to school mix and active transport to school.
June 2007, including 2
studies on the exposure Overall land use-mix:
of interest in this study
« McMillan (2007) studied the relation between ohijealy measured
land-use mix and caregivers’ reports of travel mmdgchool among
children in grades 3-5 at 16 elementary schoo@Galifornia. Land-use
mix was defined as the proportion of street segmeith land-use mix
within a buffer of 0.4 km around the school. Dataland-use mix were
obtained from environmental audits. After adjusttrfen
sociodemographic variables, household transpontagations,
social/cultural norms and neighborhood safety firafrime), land-use
mix was positively associated with walking/bikirggchool =0.015;
P=0.001).
e Kerr et al (2006): See above.
Panter et al, Systematic review of Children or | Land-use | Physical Of 8 studies, 2 found significant positive assaciabetween land-use mix
2008~ 24 studies published adolescents mix/distan | activity/travel | and walking; 2 found significant positive assocatbetween distance to
between 2002 and 2007 ceto mode to school and walking/biking to school; and 1 fourgh#icant positive
including 8 studies on school school or association between the presence of walkable dgistits in the
the exposure-outcome local neighborhood and physical activity.

relation in this section

destinations

Overall land-use mix:

e Frank et al (2007) studied the relation betweedase mix and self-
reported walking among 3161 US children age 5-20apd-use mix was
calculated based on the Frank et al (2004) methftelc adjustment for
sociodemographic variables, land-use mix was p@jtiassociated with
walking at least once over 2 d (OR=1.8; 95% CI;A3P<0.001) and
walking >0.8 km per day (OR=1.9; 95% ClI, 1.3-228;,0.001).

« Kerr et al (2007): See above.

McDonald (2007) studied the relation between lasd-mix and self-
reported mode of travel to school among 614 USiohil age 5-18 y
living in Alameda County, California. Land-use mims defined as
evenness of distribution of 5 types of land use $atgle-family,
multifamily, retail/service, manufacturing/traddiet) in a 1-km network
buffer around a household residence and was c#dcubmsed on the




Cervero and Kockelman (1997) method. After adpestt for
individual, social environmental, and other builtvonment variables,
no significant association was found between lagglfix and active
transport to school.

* Mota et al (2007) evaluated the relation betwedrreported access to
destinations and self-reported travel mode to Scamong 705
Portuguese girls age 11-18 y. No significant défere was observed
between active and passive travelers in termseif el of agreement
with the statement, “many stores are within easiking distance of my
home” (P=0.91).

« Among 480 US girls age 10-15 y, Evenson et al (28@6nd a positive
association between the presence of walkable dgistirs and physical
activity above median (OR=1.78; 95% ClI, 1.11-2.83).

« Ewing et al (2004): See above.

Distance to school:

» Timperio et al (2006) studied the relation betwebjectively measured
distance to school and parental report of walkiikiyily to school among
912 Australian children age 5-6 y and 10-12 y. Aftdjustment for
sociodemographic and neighborhood variables, pribxitm school was
positively associated with active transport to stteomong children age
5-6 y (OR=5.2; 95% ClI, 2.2-12.3), and 10-12 y (OR22195% ClI, 5.9-
17.6).

e Ziviani et al (2004) studied the relation betweangmtal perception of
distance to school and parental report of modeanfsport to school
among 164 children age 6-11 vy living in Brisbanastalia. Distance to
school was inversely associated with walking toostlat least once per
week (OR=0.54; 95% CI, 0.35-0.7850.001).

Children (Outcome: Obesity) |

Design and

Author, y Number of Studies Population | Exposure | Outcome Findings
Feng et al, 201%’ Systematic review, | Children/ Land-use | Adiposity All 3 studies found no significant assa@n between land-use mix and
including 3 studies | adolescenty mix adiposity.
on the exposure-
outcome relation in Land-use mix:
this section

« Norman et al (2006) studied the relation betweead-ase mix and
objectively measured BMI among 799 adolescentslages v living in
San Diego County, California. Land-use mix wasmkdi as the
geometric mean of acreage for 5 types of land rtestdential,
institutional, entertainment, retail, and officEhe mean land-use mix
for a 1.6-km buffer around participants’ homes @z8. Given that no
significant association was observed between lagdruix and obesity
in bivariate analysis, it was not included in threaf model. The estimate
of bivariate analysis were not provided.




Kligerman et al (2007) studied the relation betwksed-use mix and
objectively measured BMI among 98 white or Mexidsmerican
adolescents age 14-17 y living in San Diego CouBgfifornia. Land-
use mix was defined as the geometric mean of 5uaed in 3 buffer
sizes (0.4, 0.8, and 1.6 km) around participandshés. After adjustment
for age and ethnicity, land-use mix was not assediaith BMI (point
estimate and 95% CI were not reported).

Spence et al (2008) studied the association ofr@#&sured land-use
mix with objectively measured overweight among &ahadian children
age 4-6 y living in Edmonton, Alberta. Land-use mixhin a buffer of
1.5 km around participants’ homes was estimateddas the density of
4 types of land uses (institutional, maintenana@ngd, and leisure).
After adjustment for child age, sex, physical atfivjunk food
consumption, neighborhood-level education, and qutign of employed
women in the neighborhood, land-use mix was nai@sted with being
overweight in girls (OR=0.80; 95% ClI, 0.47-1.36)bays (OR=0.87;
95% ClI, 0.58-1.30).

Galvez et al, 2015

Systematic review
of articles published
between January
2008 and August
2009, including 1
article on the
exposure-outcome
relation in this
section

Children

Land-use
mix

Overweight

Spence et al (2008): See above.

Carter and Dubois,
2010°°

Systematic review
of 27 studies
published between
1999 and 2009,
including 1 study on
the exposure-
outcome relation in
this section

Children/
adolescents

Land-use
mix

Adiposity

Spence et al (2008): See above.

Dunton et al, 2008*

Systematic review,
15 studies publisheq
before May 2008,
including 2 studies
on the exposure-
outcome relation in
this section

Children/
adolescents

Land-use
mix

Adiposity

Both studies found no significant association betwand-use mix and
adiposity.

e Spence et al (2008): See above.

« Norman et al (2006): See above.

Adults (Outcome: Physical Activity)

Author,y

Design and

Number of Studies

Population

Exposure

Outcome

Findings




Feng et al, 201%’

Systematic review,
including 2 studies
on the relation
between exposure
and outcome of
interest in this
section

Adults

Land-use
mix

Physical
activity/walki
ng

Of 2 studies, 1 found significant positive assaciabetween land-use mix
and walking and 1 found significant correlationsw@en land-use mix and
physical activity:

Land-use mix:

Li et al (2008) studied the association of land-onse with self-reported
physical activity among 1221 adults age 50-75 ntvn Portland,
Oregon. Land-use mix was defined as evenness toibition of various
land-use types and was computed based on the nsatifiéaank et al
(2004). After adjustment for age, gender, raceieityn employment
status, home ownership, household income, heathsstfruit and
vegetable intake, fried-food consumption, BMI, amighborhood
factors, including residential density, median tehd income, and
percentage of black and Hispanic residents, laedmiz was positively
associated with neighborhood walking (PR=4.07; €69%®.29-7.23),
walking for transportation (PR=5.76; 95% ClI, 2.7031), walking for
errands (PR=1.50; 95% ClI, 1.01-2.22), and meetimgipal activity
recommendations (PR=1.46; 95% ClI, 1.05-2.04).

Frank et al (2005) studied the relation betweed-ase mix and
accelerometer-measured physical activity amongaghifts age 20-69 y
living in Atlanta, Georgia. Land-use mix was defireess evenness of
distribution based on the area of 3 types of lassek|residential,
commercial, and office) in a 1-km network-basededtbuffer around
participants’ homes and was calculated based ométhod of Frank et
al (2004). The mean calculated land-use mix wa8.A8er adjustment
for age, education, and gender, land-use mix vgasfgiantly correlated
with natural log of the minutes of moderate phyisidivity per day
(r=0.145;P=0.01). However, the association of land-use mix and
physical activity was not assessed in the finaltivauliate regression
model.

Frost et al, 2015’

Systematic review
of studies published
between 1994 and
2008, including 3
studies on the
exposure-outcome
relation in this
section

Adults

Presence
of
walkable
destinatio
ns

Physical
activity

Of 3 studies, 1 found significant positive assaciabetween perceived
presence of walkable destinations and physicaligcti

Land-use mix (presence of walkable destinations):

Deshpande et al (2005) studied the associatioemep/ed presence of
walkable destination and self-reported physicavagtamong 274
adults with diabetes in rural areas from 12 commiesmin Missouri,
Tennessee, and Arkansas. After adjustment for BisdJth status, and
physical impairment, significant positive assodativas found between
presence of walkable destinations and physicaliacflOR=2.30; 95%
Cl, 1.25-4.23).

Sanderson et al (2003) studied the relation betyeeceived presence
of walkable destinations and physical activity agn®67 women age 20
50y living in 3 predominantly black rural areasAddbama. After

adjustment for age, marital status, education, rarrobchildren, annual




income level, employment status, and general headtisignificant
association was found between perceived presenealkéble

destinations (yes/no) and meeting recommendatmmgHysical activity

(OR=1.06 [0.74-1.52]).

« Eyler (2003) studied the relation between percepregence of walkablg

destinations and self-reported physical activityoagn1000 white
women age 20-50 y in rural areas of Missouri ahiddils. No
association was found between the presence ofgiaitiein walking
distance (yes/no) and meeting recommendationshigsipal activity

(OR=0.91; 95% ClI, 0.68-1.25). Adjustment for ageneyal health status
and self-efficacy did not change the results, &edaidjusted OR was no

reported.
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Brownson et al,
20092

Systematic review,
including 3 studies
about the exposure-
outcome relation in
this section

Adults

Physical

activity/walki

ng

Of 3 studies, 1 found significant correlation bedwéand-use mix and

moderate physical activity, 1 found significant gige association between

social land use and walking for transport, andunébsignificantly higher
land-use access in high-walkable neighborhoods.
Land-use mix:

* Frank et al (2005): See above.

Forsyth et al (2008) studied the relation betweentgntage of social
land use in the neighborhood and physical actatyong 715 US adults
living in the Twin Cities area of Minnesota. Perage of social land us
was calculated as total area in parcels, with asies divided by total
land area in parcels, with water area removed.gbases included
daycare centers, medical clinics and offices, #rsabowling alleys,
lodge halls and amusement parks, sports/publicvdsgeacilities, tax-
exempt community recreational facilities, libragxempt property
owned by the board of education, and other exemggeauty. After
adjustment for age, sex, race, education, mata#s, home ownership
tenure, overall health, car ownership, total hoakkmembers, and othe
neighborhood variables, social land use was inleessociated with
walking for leisure and positively associated withlking for transport.
Saelens et al (2003) studied the association bfeebrted measure of
land-use mix with objectively assessed physicavigtamong 107
adults age 18-65 y living in 2 nonadjacent cengargg in San Diego,
California. A NEWS questionnaire was used to oblkami-use data.
Land-use mix diversity was assessed by a questiontavalking
proximity to nonresidential land uses such as dlggnacery store,
restaurants, and post office (subscale score rdnrge:To assess land-
use mix access, participants were asked if themast of their shopping
at local stores and if they find it difficult to gsain local shopping areas
(subscale score range: 1-4). After adjustmentderand education,
residents of the high-walkable neighborhood hadifaantly higher
land-use mix access (3.2 vs 2%8;0.05); higher land-use mix diversity
(3.5 vs 2.8P<0.05); and higher total physical activity (210.5139.9

1%

min per weekP<0.01).




Casagrande et al, | Systematic review | Adults Land-use | Physical Of 2 studies, 1 found significant correlation betwéand-use mix and
2009"’ of studies mix activity moderate physical activity.
(populatiorn> 90%
b|aCk) pub|IShed Land-use mix
before August 2007
?:ltl;]deme?(sosstﬂ:jel_es e Atkinson et al (2005) studied the relation betwkssd-use mix and
o physical activity among 102 US adults (age 20-65e NEWS
outcome relation in ) . ) .
this section questionnaire was used to obtained sellf-reportmallcnfmland-use mix
diversity and land-use mix access. In bivariatdyais land-use mix
diversity was not significantly correlated with atearometer-measured
moderate-intensityr£0.02;P=0.86) and vigorous-intensity<0.13;
P=0.21) physical activity. Land-use mix access wascoorelated with
accelerometer-measured moderate-intensit§.(4;P=0.18), and
vigorous-intensity =0.19;P=0.06) physical activity either.
* Among 357 adults age 20-69 y living in Atlanta, @ga, Frank et al
(2005) found significant correlation between larsgmix and natural
log of the minutes of moderate physical activity day ¢=0.145;
P=0.01). This association was not assessed in thérfinltivariate
regression model.
Chow et al, 2008* | Systematic review, | Adults Land-use | Physical Of 2 studies, 1 found significantly higher land-a®eess in high-walkable
including 2 studies mix activity neighborhoods.
on the exposure- Land-use mix
outcome relation in * Eyler (2003): See above.
this section « Saelens et al (2003: See above.
Lovasi et al, 2008° | Systematic review | Adults Land-use | Physical Of 4 studies, 1 found significant positive assaciabetween land-use mix
of 45 US studies mix activity and walking, 1 found significant correlations betwédand-use mix and

(sample size >100)
published between
January 1995 and
January 20089,
including 4 studies
on the exposure-
outcome relation in
this section.

physical activity, 2 found significant positive asgtion between

neighborhood walkability and land-use mix, and dnio significant positive

association between count of nonresidential andiépeestinations in the
neighborhood and walking.

Land-use mix:

e Cerin et al (2007) studied the association of dbjely assessed land-ug
mix and perceived access to destinations withregifrted weekly
minutes of walking for transport among 2650 adatje 20-65 y living in
32 neighborhoods from 154 census collection distiit Adelaide,
Australia. Land-use mix was defined as evennesistrifibution of 5
types of land uses (residential, commercial, indeisrecreational, and
other) in a 1-km network buffer around a particifgmhome and was
calculated based on the Cervero and Kockelman j19@thod.
Perceived land-use mix and proximity of destinatioras assessed by 3
subscale of NEWS. After adjustment for sociodemplgiafactors,
perceived proximity to commercial destinations asitively
associated with transport-related walkifg12.4; 95% CI, 0.2-28.8).

|

However, after adjustment for type of neighborh@asidential,




recreational, commercial/industrial), the assocratvas no longer

statistically significantf=8.3; 95% CI|,—4.4-21.0). Furthermore, after
adjustment for sociodemographic factors and typeetfhborhood,
perceived proximity to commercial workplace wasifpesly associated
with transport-related walking€15.0; 95% ClI, 3.3-26.7). No
significant association was found between percepredimity to
schools and walking for transport; or between lasd-mix and walking
for transport.

Hoehner et al. (2005) studied the associationraf-lase mix with
transportation and recreational physical activityoag 1073 adult
residents of Savannah, GA and St. Louis, MO. Peeceliand-use mix
was assessed through participants’ response tdigueabout presence
and count of specific destinations in their neighiood. Objective
measures of land-use mix included the count ofemidential and
specific destinations in the neighborhood and wessessed through
environmental audits. After adjustment for age,dggnand, education,
people who reported 7-13 destinations within 5-matking distance
from their home were more likely to be involvedaimy kind of walking
for transport compared to those who reported n@rgg®n within 5-min
walking distance from their home (OR=2.4; 95% CB8-4.3). Also,
based on environmental audits, living in neighbordhwith 43-131
nonresidential destinations (fourth quartiles) wasociated with higher
probability of walking for transport compared taittig in the
neighborhood with 0-10 nonresidential destinati@R=3.5; 95% CI:
2.3-5.5).

Frank et al (2005): See above.

Saelens et al (2003): See above.

Saelens and Handy,
2008>°

Systematic review
of 13 reviews
published between
2002 and 2006 and
29 original studies
published between
2005 and 2006,
including 3 reviews
and 11 original
studies on the
exposure-outcome
relation in this
section (4 of which
were included)

Children
and adults

Physical

activity/walki

ng

On the basis of 3 reviews by Badland and Scho{@0®5), Heath et al
(2006), and Saelens et al (2003), it was concltldadliving in an area
with balanced land-use mix is positively associatéti physical
activity.

Among the 11 original studies, 2 were in childreoth described
elsewhere in this Table (see Kerr 2006 and McMi2@807). Of the 9 in
adults, 1 is described elsewhere in this Table s®sshner 2005) and
another in the walkability Table, below (see Fraoke6).

Of the studies on the relation between proximityofiresidential
destinations and walking for transport, 8 foundaitive association and
3 found a null or an unexpected association.

Of the studies on the relation between proximityofiresidential
destinations and walking for recreation, 3 fourbaitive association
and 4 found a null or unexpected association.

Of the studies on the relation between proximityofiresidential
destinations and general walking, 3 found posiéissociation and 1
found no association.




Design and

Bauman and Bull, | Systematic review | Children Land-use | Physical Land-use mix;
2007 of reviews and adults | mix activity/walki
published between ng Of 6 reviews, 5 found sufficient evidence to conlgluhat land-use mix
_2002 and 2007_’ was positively associated with physical activithe®f these studies w4
including 5 reviews a meta-analysis by Duncan et al (2005) (see below).
on the exposure- Of 3 reviews, 2 reported positive association betwiand-use mix and
outcome relation in walking.
this section
Duncan et al, Meta-analysis: Adults Various Physical In crude (unadjusted) analyses, no variables detraded a
20050 16 studies published environm | activity as a significant association with physical activity.
between January ental binary After adjustment for age, income, and educatioellete perceived
1989 and February characteri | factor, eg, presence of shops and services was positively iassdavith
2005. The number stics, any walking, physical activity (OR=1.30; 95% Cl, 1.14, 1.46).
of studies on the including | sufficient
exposure-outcome neighborh | walking,
relation in this ood shops| sufficient
section was not and leisure-time
reported. services | activity, etc

Adults (Outcome: Obesity) ‘

on the relation
between exposure
and outcome of
interest in this
section

Author, y Number of Studies Population | Exposure | Outcome Findings
Feng et al, 201%’ Systematic review, | Adults Land-use | Adiposity All 3 studies found an inverse associati@tween land-use mix and obesity.
including 3 studies mix

Land-use mix:

Frank et al (2004) used data from SMARTRAQ to sttidyrelation
between land-use mix and self-reported measuréedity (BMI>30)
among 10,878 adult residents of Atlanta, Georgind-use mix was
defined as evenness of distribution based on afe&sypes of land use
(residential, commercial, office, and institutional a 1-km network
buffer around a household residence. A land-usefonmula was
calculated that could take values between 0 (silagié-use
environment) and 1 (even distribution of squarddge across all 4 land
uses). The mean land-use mix in this study was. @ftér adjustment
for age, income, and educational attainment, lss®lmix was inversely
associated with obesity (OR=0.88; 95% ClI, 0.84-0F320.000).

Li et al (2008) studied the association of land wih objective measurg
of overweight/obesity (BM»25) among 1221 adults age 50-75 y livin
in Portland, Oregon. Land-use mix was defined anegss of
distribution of various land-use types and was cateqh based on the
Frank et al (2004) method (see above). After adjast for age, gender,
race/ethnicity, employment status, home ownerstopsehold income,
health status, fruit and vegetable intake, frieddfconsumption, and
neighborhood factors, including residential densitgdian household




income, and percentage of black and Hispanic retd&and-use mix
was inversely associated with risk of being oveghebr obese
(PR=0.75; 95% ClI, 0.62-0.90).

Mobley et al (2006) studied the relation betweenltase mix and BMI
among 2692 women enrolled in the CDC WISEWOMAN pang,.
Land-use mix was defined as evenness of distribliased on square
areas of 5 types of land use (residential, comrakraifice, institutional,
rural) in ZIP codes of each participant’s residead computed based
on the Frank et al (2004) method. The mean landnisevas 0.49

(0.00-0.96). After adjustment for demographic, eecblogical and othef

built-environment variables, land-use mix was isety associated with
BMI (p=—-2.60;P<0.05).
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Frost et al, 2015’ Systematic review | Adults in Presence | Obesity + Boehmer et al (2006) studied the association afgieed proximity to
of studies published| rural areas | of destinations with self-reported measure of ob&8ityl >30) among
between 1994 and walkable 2210 adults in rural areas from 13 counties in bliss Tennessee, and
2008 including 1 destinatio Arkansas. After adjustment for gender, age, anda&thn, participants
study on the effect ns who disagreed/strongly disagreed that there wergyrdastinations to gq
exposure-outcome within easy walking distance from their home did have a
relation in this significantly different risk of obesity comparedtivthose who
section. agreed/strongly agreed with this statement (OR=51023% CI, 0.99-
1.57). Those who reported no destination withiariin walk from
home did not have a significantly different riskatfesity compared with
those who reported 7-11 destinations within a 10-walk from their
home (OR=1.38; 95% ClI, 0.99-1.92).
Brownson et al, Systematic review, | Adults Land-use | Adiposity Both studies found significant inverses@gation between land-use mix and
2009°? including 2 studies mix adiposity.
about the exposure-
outcome relation in Land-use mix
this section
¢ Rundle et al (2007) studied the relation betwead-ase mix in the
census tract of residence and objectively assd&digddmong 13,102
adults living in New York City. Land-use mix wasfiied as the balancg
between commercial and residential land uses asccalaulated by
multiplying the ratio of residential building arbg the ratio of
commercial building area for each tract. The prodvas then scaled by
a factor of 4. The calculated index ranged froro @ aind had a mean of
0.34. After adjustment for individual- and neighibood-level
sociodemographic characteristics, land-use miximeesrsely associated
with BMI (p=—-0.55;P<0.01). Further adjustment for other built-
environment variables (subway stop, bus stop, @tioul, and
intersection densities) did not greatly alter ress(@=-0.46;P<0.05).
* Frank et al (2004): See above.
Lovasi et al, 2008° | Systematic review | Adults Land-use | Adiposity Of 4 studies, 2 found significant positive assaciabetween land-use mix

of 45 US studies

mix/prese

and adiposity.




(sample size >100)
published between
January 1995 and
January 2009,
including 4 studies
on the exposure-
outcome relation in
this section

nce of
walkable
destinatio
ns

Land-use mix

Additional Original Articles 2007-2010* |

Rundle et al (2007): See above.

Frank et al (2004): See above.

Boehmer et al (2006): See above.

Boehmer et al (2007) studied the association afgyeed presence of
walkable destinations and obesity among 1032 adsidlents of high-
and low-income areas of Savannah, Georgia, and@sLMissouri.
After adjustment for age, gender, education, ahdrognvironmental
variables, people who strongly disagreed that &tae many
destinations to go to within easy walking distafrfoen my home” did
not have a significantly different risk of obesitympared with those
who agreed with this statement (OR=1.5; 95% CL26).

Author, y Design and | Population Intervention/Exposur | Outcome Findings
Duration e
Rodriguez et| Cross- N=5529 Land-use (evenness of| Self-reported | After adjustment for age, gender, education, rdieeigity, family income,
al, 200§ sectional, adults age distribution of walking and proportion of 400-m buffer from home accessiideroads:
2000-2002 | 45-84yin residential, (minutes per
Baltimore, institutional, retail, and | week) for Walking for transport:
Maryland; | office in a 200-m buffer transport +  People who lived in the areas in the 4th quarfilaied-use mix did not
Chicago, around participants’ (level 1: have significantly different odds of walking foatrsport (level 2 vs 1:
lllinois; homes) calculated none; level 2: OR=1.26; 95% Cl, 0.71-2.24 and level 3 vs 1: OR61%5% Cl, 0.63-
Forsyth using the Cervero and | from 0 to 150 2.96).
County, Kockelman (1997) min per « Perceived presence of walkable destinations waiyeg associated
North method. week; level with walking for transport (level 2 vs 1: OR=1.2%% Cl, 1.03-1.24
Carolina; Los Self-repor_ted.presence 3:>150 min and level 3 vs 1: OR=1.26; 95% Cl, 1.06-1.50).
Angeles_, ] of all destinations, per week) « Perceived presence of stores within walking distamas positively
California; stores, anq §choo|s or Sglf-reported associated with walking for transport >150 min week (level 2 vs 1:
New York | YMCAs within minutes per OR=1.13; 95% Cl, 0.98-1.30 and level 3 vs 1: OR8195% Cl, 1.07-
City, NY; walking distance (20 | week of 1.55).
&?gnztslzguh min) \(/evgl:::ri]sgefor + Perceived presence of schools and YMCA within wagkilistance was
(level 1: positively associated with walking for transpoevg! 2 vs 1: OR=1.06;
o . 95% Cl, 0.83-1.35 and level 3 vs 1: OR=1.18; 95%087-1.60).
none; level 2:
from O to 90 ) )
min per Walking for exercise:
week: level | ¢ People who lived in the areas in the 4th quarfileuwed-use mix were
3:>90 min more likely to walk for exercise >90 min per weddvel 2 vs 1:
pe?week). OR=1.05; 95% Cl, 0.87-1.27 and level 3 vs 1: OR8195% CI, 1.08-

1.54).
Perceived presence of walkable destinations wai\mdg associated
with walking for exercise (level 2 vs 1: OR=1.1%28 Cl, 1.07-1.18 and




level 3 vs 1: OR=1.30; 95% CI, 1.20-1.41).

Perceived presence of stores in walking distancepaaitively
associated with walking for exercise >90 min peekvflevel 2 vs 1:
OR=1.04; 95% ClI, 0.95-1.13 and level 3 vs 1: OR8196% ClI, 1.07-
1.29).

Perceived presence of schools and YMCA within wajkdistance was
positively associated with walking for exercise >8ih per week (level
2 vs 1: OR=1.08; 95% Cl, 0.98-1.18) and level 3v&R=1.18; 95%
Cl, 1.05-1.32).

Wells and Observation | N=32 low- » 1 group moved to | Number of After adjustment for race, household size, and prensteps:
Yang, al, income, neotraditional steps walked | «  Unexpectedly, 1 metric of greater land-use mixingnease in service-
2008°° longitudinal, | primarily neighborhoods and per week, jobs population density after the move, was astediwaith fewer steps
2003-2006 | black women 1 group moved to | assessed by walked per weekR=0.013).
(age 23-60y) conventional pedometer |« Most land-use mix variables were not associated wilking in this
living in 4 suburban small sample.
southeastern neighborhoods
US towns + Land-use mix was
assessed by
multiple different
metrics without
control for multiple
testing.
e Population density
Boone- Observation | N=12,701 US| Neighborhood land- Bouts of In longitudinal analyses, after adjustment for noead covariates and within
Heinonen et | al, adolescents, | cover diversity, street | MVPA person time-invariant factors:
al, 2013* | longitudinal, | grades 7-12 | connectivity, physical « Land-cover diversity was not significantly assoetawith higher
1994-1995 | at baseline, in| activity facilities, and MVPA.
to 2001- the nationally | crime rate derived from
2002 representativ | GIS See Supplementary Tables 10a, 10c, and 10d fdnfjsdn physical activity
e National facilities, street connectivity, and crime ratespectively.
Longitudinal
Study of
Adolescent
Health

Cl indicates confidence interval; NEWS-Y, Neighbamold Environment Walkability Scalyouth; OR, odds ratio; GIS, geographical informatgystems; IOM, Institute of
Medicine; TAZ, traffic analysis zone; BMI, body nsasdex; PR, prevalence ratio; SMARTRAQ, Stratefiesvietro Atlanta’s Regional Transportation and Suality;
WISEWOMAN, Well-Integrated Screening and EvaluationWomen Across the Nation; CDC, Centers for BgeControl and Prevention; YMCA, Young Men’s Ctigis
Association; and MVPA, moderate to vigorous phylsadivity.
*Given the array of smaller, cross-sectional, obatonal studies that were already captured irptitdished narrative and systematic reviews idesdifiere, in the writing
group’s additional systematic searches for origarttles published after 2007, performed by mexrBubMed searches, evaluation of related artigled,hand searches of
reference lists, the writing group focused on thadditional studies that were randomized trialgsipexperimental studies, longitudinal studiedaoge (N>5000) cross-sectional

studies.



Supplementary Table 10c. Local Environmental Change to I mprove Physical Activity (Community Settings)
Street and Sidewalk Design
Design and
Author, y Number of Population | Exposure Outcome Findings
Studies
IOM Systematic review| Children or | Pedestrian Physical Pedestrian infrastructure:
Committee | including 4 adolescents | infrastructure activity
on reviews, 1 quasi- (sidewalk On the basis of 3 reviews by Davison and Lawso02(see below),
Childhood | experimental, and availability) and Badland and Schofield (2005), and Saelens et &R was concluded
Obesity 1 cross-sectional street design (street that the presence of sidewalks is positively asgediwith walking or
Prevention | study on the connectivity) biking for transportation or recreation.
Actions for | exposure of On the basis of a review by Booth et al (2005)ds concluded that
Local interest in this availability of sidewalks might be associated vatiesity.
GO"emg‘e”t section In a quasi-experimental analysis, Boarnet et a0%20 studied the
s, 2009 relation between parental reports of presenceSR2aS construction
project on the way to school and change in the noddersport to
school among 862 children in grades 3-5 in Calitar€hildren whose
route to school included a newly installed sidewaéce more likely to
increase their active transport to school thardebil whose route did not
include a new sidewal&0.01).
Street design:
On the basis of a review by Badland and Schofi2tD%) and a cross-
sectional study by Frank et al (2004), it was codel that street
connectivity is positively associated with physiaativity.
Committee | Systematic Children Pedestrian Physical Pedestrian infrastructure:
on review, including infrastructure activity
Environment| 1 quasi- (sidewalk Boarnet et al (2005a): See above
al Health, experimental availability)
American study on the
Academy of | exposure of
Pediatrics, | interestin this
2009 section
Lovasi et al, | Systematic review Children or | Pedestrian Physical Pedestrian infrastructure:
2009 of 45 US studies | adolescents | infrastructure activity
(sample size (age 10-15 | (availability of Evenson et al (2006) studied the association éfrepbrted presence of
>100) published | y) sidewalk and walking or biking infrastructure with self-reportptiysical activity and
between January walking trail) mode of transport to school among 480 US girlské5 y. After
1995 and January adjustment for site, race/ethnicity, and gradesgmee of neighborhood
2009, including 1




study on the
exposure of
interest in this
section

bicycle or walking trails was positively associateith physical activity
above the median (OR=1.68; 95% CI, 1.16-2.44) atigeacommuting
to school (OR=1.59; 95% CI, 1.05-2.40). The presafcsidewalks was
not associated with physical activity (OR=1.34; 96%0.89-2.02) or
active commuting (OR=1.05; 95% ClI, 0.66-1.67).

Panter et al, | Systematic review Children (4- | Pedestrian Walking or Pedestrian infrastructure:
2008~ of 24 studies 11y) or infrastructure cycling to
published adolescents | (sidewalk school or Of 5 studies, 3 reported significant positive agtinn between the presence
between 2002 andl (12-18y) | availability) and | otherlocal | of sidewalks and active mode of transport, andidlysteported the same
2007, including 5 street design (stregtdestinations | petweerthe presence of bicycle or walking trails and pbaisactivity.
on the exposure connectivity). * Mota et al (2007) evaluated the relation betwedfrrsported presence o
of interest in this infrastructure for walking and self-reported trawede to school among
section 705 Portuguese girls age 11-18 y. No significaffecince was observed
between their level of agreement with the staterftbete are pavementg
on most of the streets in my neighborhood “ ané/aats passive
commuting P=0.19).

e Kerr et al (2006) evaluated the association of patgerception of
neighborhood characteristics with travel mode twost among 259 US
girls and boys age 4-18 y. After adjustment fori@demographic and
other perception variables, significant positiveasation was observed
between perceived presence of walking or cyclifigagtructure (eg,
sidewalks and pedestrian/bike trails) and activeroating to school
(OR=2.5; 95% Cl, 1.30-4.67).

* Evenson et al (2006): See above.

« Among 726 US youth age 10-15y, Evenson et al (R@ifi4hd significant
positive association between the presence of sitevea main roads
(higher sidewalk coverage) and active travel taosth

« Among 1395 US boys and girls age 8-18 y, Fultoal €2003) found
significant positive association between parergpbrt of presence of
sidewalks and walking to school.

Street design:

Both studies showed significant positive assoamkietween street

connectivity and active commuting to school.

* Mota et al (2007): See above.

« Kerr et al (2006): See above.

Davison et | Systematic review Children or | Pedestrian Active Pedestrian infrastructure:

al, 2008>® | of studies adolescents | infrastructure commuting
published before (sidewalk All 3 studies found significant positive associatio
June 2007, availability) and

including 3 on the
exposure of
interest in this
section

street design (streg
connectivity)

—

« Kerr et al (2006): See above.

* Boarnet et al (2005a): See above.

* In a quasi-experimental study evaluating CalifomR2S program,
Boarnet et al (2005b) showed a significant incréasdildren’s observed
walking after completion of the sidewalk gap cl@sprojects.




Bauman and| Systematic review Children or | Pedestrian Physical Pedestrian infrastructure:

Bull, 2007* | of reviews adolescents | infrastructure activity
published (sidewalk  Davison and Lawson (2006): See below. The auttansght there was
between 2002 and availability) and adequate evidence to conclude that sidewalk avityelvas positively
2007, including 1 street design (street associated with physical activity.
on the exposure connectivity) Street design:
of interest in this « Davison and Lawson (2006): See below.
section

Davison and | Systematic review Children or | Pedestrian Physical Pedestrian infrastructure:

Lawson, of 33 studies, adolescents | infrastructure activity or

43 H H H H . . . . L

2006’ including 7 on the (sidewalk active Of 4 studies, 2 studies found significant assamiebietween the presence of

exposure of availability and commuting | sidewalks and physical activity, and 1 study fosighificant association

interest in this
section

conditions) and
street design (streg
connectivity)

—

between sidewalk characteristics and physical igtiv

* Ewing et al(2004) found that the proportion of street kilomsteith
sidewalks was positively associated with childreates of walking or
cycling to school {=1.480;t statistic: 2.09).

« Mota et al (2005) studied the relation between gigedl presence of
sidewalks on streets in the neighborhood and selfnted physical
activity among 1123 adolescents. No significaratieh was found
between their level of agreement with the staterftbete are sidewalks
on most of the streets in my neighborhood” andviagt{P=0.15).

» Jago et al (2005) studied the relation betweenctibpdy assessed
sidewalk conditions and physical activity amdti) Boy Scouts.
Sidewalk characteristics such as distance fromngtleto curb, average
height of trees, sidewalk material, and sidewafietyere positively
associated with objectively measured light-intgnghtysical activity
(p=0.20;P=0.003).

« Boarnet et al (2005a): See above.

Street design:

Of 4 studies, 2 found significant positive assacrabetween street

connectivity and physical activity.

* Among 105 US students age 9-11 y, Braza et al (Pfadhd a positive
relation between street connectivity (objectivelyasured number of
intersections per street kilometer) in a 0.8-kmférudround schools and
active commuting (walking or biking to school) bydents.

* Among 799 US boys and girls age 11-15 y, Normaal &und a positive
association between intersection density and dbggtmeasured MVPA
in girls but not boys.

« Mota et al (2005) found no relation between peregistreet connectivity
and self-reported physical activity among Portuguedolescents in
grades 7-12.

e Timperio et al (2006) studied route directness feativity) and parental
reports of walking or riding to school for 912 Awgdtan children. Greater
route directness was associated with less walkidgegcling to school in
older children (10-11 y) but not in younger childi@®-6 y).




Children (Outcome: Obesity)

Additional

exposure of
interest in this
section

Original Articles (Children)*

Design and
Number of

Author,y Studies Population | Exposure Outcome Findings

Carter and | Systematic review Children Street design Obesity Street design:

Dubais, of 27 studies and (street

56 : o

2010 published adolescents | connectivity) + In a study of a nationally representative sample/®fchildren age 5-18
between1999 and Grafova (2008) found no association between straatectivity and
2009, including 1 obesity. However, children living in neighborhodulslt after 1969 were
on the exposure more likely to be obese than those living in newiioods built before
of interest in this 1969.
section

Papas et al, | Review of 20 Adolescent Street design Obesity Street design:

2007% studies, including (street
1 study on the connectivity) « Inastudy of 20,745 US adolescents, Nelson e2G0§) did not find a

significant association between street connectiuitgt obesity.

Author, y Design and Population I ntervention/Exposure Outcome Findings
Duration
Boone- Observational, N=17,659 US Street connectivity Participation in MVPA After adjustment for age, eatiousehold
Heinonen et | cross-sectional, | adolescents, gradesmeasures, including income, parental education, census tract
al, 2014* 1994-1995 7-12, nationally intersection density and poverty, county level crime, and population
representative link-node ratio, within 1, density within the neighborhood buffer:
National 3, 5, and 8.05 km of * Intersection density within 1 km was mos
Longitudinal home, derived from GIS consistently associated with MVPA,
Study of « Relations appeared to vary by urbanicity
Adolescent and sex.
Health
Boone- Observational, N=12,701 US Neighborhood land-cover Bouts of MVPA In longitudinal analyses, after adjuent for
Heinonen et | longitudinal, adolescents, gradesdiversity, street measured covariates and within-person time-
al, 2016* | 1994-1995 to 7-12 at baseline, | connectivity, physical invariant factors:
2001-2002 nationally activity facilities, and »  Street connectivity was not significantly
representative crime rate derived from associated with higher MVPA.
National GIS
Longitudinal See Supplementary Tables 10a, 10b, and 10
Study of for findings on physical activity facilities, land-
Adolescent cover diversity, and crime rate, respectively.
Health
Carver et al, | Observational, |Children (age -9 y; | Objectively measured « Change in frequency of | In crude (unadjusted) analyses:
2010°? prospective, N=170) anc characteristics of parent-reported (for Age 8-9y:




2001-2004

Children Living

adolescents (age -

government primar

15y; N=276) from 19

neighborhood (a radius o
) 800 m around children’s
homes), including

children age 8-9 y) or
self-reported (by

adolescents age 13-15y

Active commuting increased over follow-
up in both boys and girls.
In crude analyses, total length of walking

[¢)

Children Living
in Active
Neighborhoods
Study

government primar
schools in hig-

Melbourne, Australi

15 y, N=188) fror 19

(n=10)and low-(n=9
SES neighborhoodsf

characteristics, including
number of pedestrian
crossings (strongly
agree/agree=1; others=0

(children 13-15 y) walking or

cycling to/from school
between 2004 and 2006
dichotomized into 2 groups
(increased, not changed)

Adults (Outcome: Physical Activity)

in Active schools in hig- e Total lengths of walking or cycling tracks was positively associated with
Neighborhoods (n=10)and low-(n=9 walking tracks to/from 15 neighborhood change in active commuting in girls
Study SES neighborhoodsf «  Total numbers of destinations between (B=0.0016;P=0.015) but not boys.
Melbourne, Australi intersections per 2004 and 2006 Age 13-15y:
neighborhood » Active commuting tended to decrease ov
(intersection density)| * Change in MVPA follow-up in both boys and girls.
measured by « Total length of walking tracks was
accelerometer in 4-6 positively associated with change in activ
complete consecutive commuting in girls §=0.0016;P=0.002).
days in 2001, 2004, and | +  |ntersection density was positively
2006 associated with change in active
commuting among boy$ €0.03;
P=0.030).
Hume et al, | Observational, [Children (age -9y, | Parents’ self-reported Change in frequency of After adjusting for gender, maternal education
2009 prospective, N=121) anc satisfaction with parent-reported (children agel and clustering of children by school:
2004-2006 adolescents (age - | neighborhood 8-9 y) or self-reported « Parents’ satisfaction with the number of

pedestrian crossings was associated with
increased frequency of active commuting
school over 2 y (OR=2.4; 95% CI:1.1-5.4
P=0.03).

Design and
Number of
Author, y Studies Population Exposure Outcome Findings
Feng etal, | Systematic Adults Street design | Physical Street design:
2010 review, including (street activity
5 reviews on the connectivity) «  On the basis of a review by Frank and Engelke (200@as concluded that
exposure of street networks are associated with mode of tratespn.
interest in this « On the basis of a review by Saelens et al (2008)aareview by Sallis et al
section (2004), it was concluded that street connectiitgssociated with ease of
active travel between places.
* On the basis of 3 reviews by Saelens et al (20&8pk et al (2004), and
Ewing and Cervero (2001), it was concluded thatetstconnectivity is
positively associated with active transport by &dg trip distance and
providing alternate routes.
Frostetal, | Systematic review Adults (age | Pedestrian Physical Pedestrian infrastructure:
20106% of studies >18y)in infrastructure | activity
published rural areas | (availability of Of 7 studies, 3 studies found significant positissociation between presence




between 1994 anq
2008, including 7
studies on the
exposure of
interest in this
section

|

sidewalk,
shoulder, and
walking trail)

sidewalks and physical activity, 1 found positigsaciation between presence
shoulders on streets and physical activity, anoubd positive association
between presence of walking trails and physicaviagt

Deshpande et al (2005) studied the associationdegtweighborhood
sidewalks and walking among 274 adults with diabéteural areas from 12
communities in Missouri, Tennessee, and Arkanséisr Adjustment for
BMI, health status, and physical impairment, nmsgigant association was
found between presence of sidewalks and physitaitg OR=1.28; 95%
Cl, 0.71-2.29), but positive association was seswéen presence of
shoulders on streets and physical activity (OR=258p ClI, 1.3-4.5).

Eyler (2003) found no association between percepredence of sidewalks
and meeting recommendations for physical activitypag white women age

20-50 y in rural areas of Missouri and lllinois (61R99; 95% ClI, 0.97-1.01),

Among 1194 adults in rural areas of a southeasttgphddy et al (2004)
found positive association between perceived presefisidewalks and
occasional walking (OR=2.23; 95% CI, 1.27-3.92) ot regular walking
(OR=1.39; 95% ClI, 0.77-2.51).

Parks et al (2003) studied the association betyweeceived presence of
walking trails and meeting the recommendationgfoysical activity among
1818 adults in a nationally representative sampléSrural areas. After
adjustment for age, race, education, and gend®rsiéive association was
seen in lower-income urban participants (OR=1.895<l, 1.06-3.41) but
not rural or higher-income urban participants.

Among 1148 adults from a southeastern US rural conity, Reed et al
(2006) found positive association between percepredence of sidewalks
and meeting recommended physical activity leveR£@.59; 95% CI, 1.05-
12.24) only among white participants.

Sanderson et al (2003) studied the relation betyeeceived presence of
sidewalks and physical activity among 567 adultenfrural areas of
Alabama. After adjustment for age, marital statuijcation, number of
children, annual income level, employment statad, general health, no
significant association was found between presehs&lewalks and meetin
recommendations for physical activity (OR=1.28; 96%0.82-2.01).
Among 102 black and white women agf0 y in rural areas of South
Carolina, Wilcox et al (2003) found an inverse agsion between perceive
absence of sidewalks and physical activity<0.21,P<02).

Committee
on
Environment
al Health,
American
Academy of
Pediatrics,
2009

Systematic
review, including
2 studies that
evaluated the
exposure of
interest in this
section

Adults

Pedestrian
infrastructure
(sidewalk
availability and
conditions)

Physical
activity

Pedestrian infrastructure:

Of 2 studies, 1 found positive association betwaeailability of sidewalks and
physical activity and 1 between sidewalk conditiand physical activity.

Giles-Corti studied 1803 Australian adults age 28¢Stratified by SES.
After adjustment for age and sex, participants flower-SES areas were
more likely to feel there was availability of sidaes in their neighborhood
(OR=1.88; 95% ClI, 1.31-2.7P=0.001). After adjustment for age, sex,

number of children age <18 y at home, educationsébold income, and




work status, sidewalk availability was positivebsaciated with walking for
transport (OR=1.65; 95% ClI, 1.12-2.4%0.011), trend toward walking for
recreation (OR=1.41; 95% ClI, 0.99-2.03;0.058), and meeting
recommended levels of walking (OR=1.65; 95% CI5RB7;P=0.077). In
similar analyses, presence of sidewalks was pesjtiassociated with both
performing vigorous exercise (OR=1.52; 95% CI, 120%1;P=0.027) and
meeting recommended levels of vigorous exercisefOR3; 95% CI, 1.39-
5.37;P=0.003).

Hoehner et al (2005) studied perceived availabdftgidewalks and
objective measures of sidewalk conditions and @aysictivity among 1068
adult residents of a low-walkable city (St Louisiskburi) and high-walkable
city (Savannah, Georgia). More than 90% of paréioig strongly agreed or
agreed with the presence of sidewalks on mosttstie¢heir community. No
association was found between sidewalk availakdlitg meeting the
recommendations for transportation activity (@8 95% CI, 0-1.7) or
recreational activity (OR=0.9; 95% ClI, 0.5-1.3)dewalk levelness (percen
of street segments with sidewalks with little orure@venness) was inversel
associated witimeeting recommendations for transportation activity
(OR=0.5; 95% ClI, 0.3-0.8) but not recreationalhatti(OR=0.8; 95% ClI,
0.6-1.2).

Lovasi et al,
2009

Systematic review
of 45 US studies
(sample size
>100) published
between January
1995 and January
2009, including 2
studies on
exposure of
interest in this
section

Adults

Pedestrian
infrastructure
(availability of
sidewalks and
walking trails)

Physical
activity

Pedestrian infrastructure:

Of 2 studies, 1 found positive association betwg@sence of walking/bicycling
trail and physical activity.

King et al (2000) evaluated presence of sidewatikinactivity in a
nationally representative US sample of 2912 wonga®40 y from different
racial/ethnic groups. After adjustment for agegramployment, marital
status, location, education, neighborhood, perdosmalers characteristics,
physical health, and preference for home-basediseemo significant
association was found between presence of sidewatk$eing inactive
(OR=1.08; 95% ClI, 0.87-1.34).

Among 1194 low- and high-SES residents of a rurattseastern US county
Wilson et al (2004) evaluated self-reported ane:cbjely assessed sidewa
availability and walking. Objective data showed itamrates of sidewalk
availability in low- vs high-SES areas, althougivi8ES participants
perceived lower availability. Sidewalk availabiliyas not significantly
related to walking in either group. Low-SES resigddmad less access to
objectively assessed walking and bicycling traBl (vs 59.2 km). After
adjustment for age, sex, race, education, and Bbdthpared with not having
access, those who both had access and used whlkidihg trails were
more likely to meet physical activity guidelines@amg low-SES (OR=2.81;
95% CI, 1.38-7.93P=0.05) but not high-SES patrticipants. Access alone,
without use, was not associated with meeting physictivity guidelines
(OR=1.17; 95% ClI, 0.53-2.55).




Casagrande | Systematic review Black adults | Pedestrian Physical Pedestrian infrastructure:
et al, 2008’ | of minority (age>18y) | infrastructure | activity
studies (sidewalk Of 6 studies, 2 found positive association betwersence of sidewalks and
(population>90% availability) physical activity.
black) published + King et al (2000): See above.
before August «  Eyler (2003): See above.
20%7' mcludr:ng 6 e Wilcox et al (2003): See above.
Zijpc;zarzno:‘ € e Sanderson et al (2003): See above.
interest in this e Ainsworth et al (2003) stud_ied per_cgived presericgdewalks and meeting
section recommendations for physical activity among 91¢lblMomen age 20-50 y
in South Carolina. Most (77.2%) women reportedidewalks in their
neighborhood. After adjustment for education ananty of residence,
sidewalk availability was positively associatedhwiheeting
recommendations (OR=1.57; 95% ClI, 1.14-2.17).
e Young et al (2003) studied perceived presencedaeivgalks and meeting
recommendations for physical activity among 234&klomen age 20-50 y
in Baltimore, Maryland. Most (94%) women reportegigability of
sidewalks in their neighborhood. No significantasation was seen
between sidewalk availability and meeting recomnagiods for physical
activity (OR=0.30; 95% ClI, 0.04-2.32).
Saelens and | Systematic review Children and | Pedestrian Walking Pedestrian infrastructure:
Handy, of 13 reviews adults infrastructure
2008 published (sidewalk On the basis of 4 reviews by Handy (2005), Heat €006), McCormack
between 2002 and availability) et al (2004), and McMillan (2005), the authors doded that presence of
2006 and 29 and street sidewalks is associated with walking.
original studies design (street «  Of 8 studies, 2 found positive association betwsettestrian infrastructure
published connectivity) and walking for transportation.
between 2005 and + Of 6 studies, 4 found positive association betwmssestrian infrastructure
2096' mclugqg 6 and walking for recreation.
:ﬁ?"ﬁ:’:j;ﬂ dies on « Of 4 studies, 2 found positive association betwasatestrian infrastructure
9 and walking in general.
f[he exposure of Street design:
'Snetgtriiit in this e Onthe basis of 2 reviews by Badland and Scho{@0®5) and Saelens et a
(2003), the authors concluded that street conrigctsrassociated with
walking.
« Of 7 studies, 3 found positive association betwasget connectivity and
walking for transportation.
* Of 4 studies, none found positive association betwstreet connectivity anc
walking for recreation.
e Of 6 studies, 3 found positive association betwasget connectivity and
walking in general.
Bauman and| Systematic review Adults Pedestrian Physical Pedestrian infrastructure:
Bull, 2007%* | of reviews infrastructure | activity or
published (sidewalk walking Of 6 reviews, 3 found significant positive assdoiatbetween sidewalk




Author, y

The number of
studies that
evaluated the
exposure of
interest in this
section was not
reported.

Design and
Number of
Studies

Population

Exposure

Outcome

between 2002 andl availability) availability and physical activity, and 3 found fin® association between
2007, including 6 and street sidewalk availability and walking.

reviews about the design (street « Areview byTrost et al (2002) did not find sufficient evidertoeconclude
exposure of connectivity) that sidewalk availability is associated with plegdiactivity levels.
interest in this + A meta-analysis by Duncan et al (2005) showed pasef sidewalks was
section positively associated with physical activity (sesdw).

* A systematic review by Humpel et al (2002) conctlitteat presence of safe
sidewalks was positively associated with physicgivay.

* A systematic review by McCormack et al (2005) cadeld that sidewalk
safety was positively associated with physicahégtiand walking for
recreation.

e A systematic review by Owen et al (2004) found Higant positive
association between presence of sidewalks and mgaflr transport.

« Areview by Wendel Vos Droomers et al (2005) codeldi that presence of
sidewalks was positively associated with walking.

Street design:

Three studies found positive association betwemeistonnectivity and physica

activity. One study found positive association besw street connectivity and

walking.

« Badland and Schofield (2005) found positive assmricbetween street
connectivity and the number of intersections angsfaal activity.

« Vojnovic (2006) found positive association betwsteetconnectivity and
physical activity.

« Wendel Vos et al (2005) found positive associalietween street
connectivity and active commuting.

« McCormack et al (2004) found positive associatietween street
connectivity and physical activity and walking.

Duncan et Meta-analysis of | Adults Pedestrian Physical Pedestrian infrastructure:

al, 2008* | 16 studies infrastructure | activity
published (sidewalk «  After adjustment for age, income, and educatios pigrceived presence of
between January availability) sidewalks was positively associated with physictivity (OR=1.29; 95%
1989 and Cl, 1.17-1.41). The presence of sidewalks explaB#édf physical activity
February 2005. variance.

Adults (Outcome: Obesity)

Findings




Frostetal, | Systematic review Adults (age | Pedestrian Obesity Pedestrian infrastructure:
2010% of studies >18y)in infrastructure
published rural areas | (sidewalk + Boehmer et al (2006) studied the association betyeeceived presence of
between 1994 and availability) sidewalks and obesity among 2210 adults in rueasfrom 13 counties in
2008, including 1 Missouri, Tennessee, and Arkansas. After adjustfeergender, age, and
on the exposure education, no significant association was founavbenh sidewalk availability
of interest in this and obesity (OR=1.19; 95% Cl, 0.95-1.48).
section
Lovasi et al, | Systematic review Adults Pedestrian Obesity Pedestrian infrastructure:
2009 of 45 US studies infrastructure
(sample size (sidewalk Of 2 studies, 1 found significant inverse assooiatietween sidewalk availabilit
>100) published availability and and obesity.
between January conditions) « Boehmer et al (2006): See above.
1995 and January « Boehmer et al (2007) evaluated perceived presemtelserved conditions
2009, including 2 of sidewalks and obesity among 1032 adult urbaideess of high- and low-
studies on the income areas of Savannah, Georgia, and St Loussduii. After adjustment
exposure of for age, gender, education, and other environmeatigbles, people who
interest in this strongly disagreed that “there are sidewalks ontmbthe streets in my
section community” had significantly greater odds of obgsiompared with those
who agreed with this statement (OR=2.2; 95% Ck413). Poor condition of
sidewalks was also positively associated with dp¢€8IR=2.1; 95% ClI, 1.3-
3.6). This association was stronger among lowensire participants.
Papas et al, | Review of Adults Pedestrian Direct Pedestrian infrastructure:
2007% 20 studies, infrastructure | measures of
including 3 (sidewalk body weight | of 2 studies, 1 found inverse association betwéwalk availability and odds
studies on the availability) (eg, BMI) of overweight.
exposure of and street + Giles-Corti et al (2003) evaluated sidewalk avaligband obesity among
interest in this design (street 1803 Australian adults age 18-59 y. After adjustifenage, gender,
section connectivity) education, occupation, SES, smoking status, tireatspatching TV, leisure
time physical activity, physical activity level cpared with peers, and othe
environmental variables, living on a street withsidewalks or sidewalks or
only 1 side of the street was positively associatgld overweight (OR=1.35
95% CI, 1.03-1.78). A nonsignificant trend was sbetween sidewalk
availability and obesity (OR=1.62; 95% CI, 0.988).6

« Rutt and Coleman (2005) did not find significarg@sation between
sidewalk availability and BMI among 996 Hispanialigl in Texas.

Street design:

e Inastudy of 10,878 US adults age 18-100 y, Fetrdd (2004) did not find
significant association between the number of ggetions within a 1-km
radius of home and obesity.

Booth et al, | Narrative review | Adults Pedestrian Overweight | Pedestrian infrastructure:

2005°’ of 9 studies, infrastructure | /obesity
including 1 on the (sidewalk + Giles-Corti et al (2003): See above.
exposure of availability)




interest in this
section
Additional Original Articles 2007-2010 (Adults)*
Author, y Design and Population Intervention/Expos | Outcomes Findings
Duration ure
Cleland et | Observational, N=357 mothers of| Self-reported Self-reported time spent | «  After adjustment for highest level of schooling and
al, 2008* prospective, children in the characteristics of on walking for leisure corresponding baseline walking variables, no
2004-2006 Children Living neighborhood, (low: <90 min per week; significant association was found between sidewalk
in Active including high>90 min per week) availability and walking for leisure or transport.
Neighborhoods | infrastructure or for transport (low:<30
study in min per week; higk90
Melbourne, min per week) in the local
Australia neighborhood
Hou et al, Observational, N=5115 young Time-varying street | Self-reported walking, After adjustment for time-varying individual-levehd
2010°%° prospective, US adults in the | network data within 1 bicycling, and jogging census-level covariates:
1985-1986 to CARDIA cohort | km of home, derived * Neighborhood street density was positively
2000-2001 from GIS associated with walking, bicycling, and jogging in
low-urbanicity areas.

* In middle- and high-urbanicity areas, street dgnsit
had no relation to activity in men and was inversel
associated with activity in women.

Fitzhugh et | Quasi- Residents of 3 Construction of an | 2-h counts of directly « At follow-up, total physical activity was signifiodly
al, 2014% experimental, neighborhoods in | urban greenwayi/trail | observed (1) total higher in the intervention neighborho(R0.028).
2005-2007 Knoxville, in a neighborhood physical activity in the - During follow-up, total physical activity significaly
Tennessee (1 that lacked general neighborhood increased in the intervention neighborhood (median
intervention and 2| connectivity of the and (2) active commuting difference=+8.5P<0.001) and decreased in contro
control residential pedestriar to school neighborhoods (median differencets P<0.001).
neighborhoods) mfrastryctur_e to » Active transport to school was not significantly
nonr.eS|c_Ient|aI changed in either intervention or control
destinations neighborhoods.

IOM indicates Institute of Medicine; SR2S, Safe Rsuo School; OR, odds ratio; ClI, confidence waErGIS, geographical information systems; MVPAydarate to vigorous
physical activity; SES, socioeconomic status; BbMidy mass index; and CARDIA, Coronary Artery Risgv@lopment in Young Adults.

*Given the array of smaller, cross-sectional, obatonal studies that were already captured irptitdished narrative and systematic reviews idedtifiere, in the writing
group’s additional systematic searches for origarttles published after 2007, performed by mexrdubMed searches, evaluation of related artigled,hand searches of
reference lists, the writing group focused on thadditional studies that were randomized trialgsifexperimental studies, longitudinal studiedaoge (N>5000) cross-sectional
studies.



Supplementary Table 10d. Local Environmental Change to | mprove Physical Activity (Community Settings)

Neighborhood Safety and Crime

Safety and Physical Activity in Children and Adolescents (Reviews)

Design and
Number of
Author, y Studies Population Exposure Outcome Findings
Galvez et al, Systematic review Children or Safety: overall, | Physical Overall safety:
2010°° of articles adolescents | traffic-related, | activity
published age<18y crime-related « Five studies found positive association betweeemtat perception of safety

between January
2008 and August
2009, including 8
articles about the

exposure-outcome

relation in this
section

and children’s physical activity. Wen et al fouh@t parental perception of
neighborhood safety was positively associated tirtle spent playing outdoors
in children age 10-12 yE0.06). Veugelers et al found positive association
between parental perception of neighborhood safietlyplaying sports without
a coach (OR=1.23; 95% Cl, 1.04-1.46). Beets enahd parental perception of
a neighborhood's safety for children to play owtdigdly mediated the effect of
neighborhood quality on parental reports of chitdsectivity. Carver et al
found positive association between parental peimepbf safety and
adolescent boys' physical activity after schookyrfound no associations
between parental perceptions of neighborhood safetychildren's physical
activity outside school hours. Kerr et al foundttberceived safety was
positively associated with use of indoor exercigeigment in girls age 11-15y.

Traffic safety:

» Two studies found significant association betwagijextive measures of road
safety and physical activity. Rosenberg et al fopositive association betweep
parental perception of road safety and parentartspf children’s (age 5-11 y
activity in parks P=0.047). They also found positive association betwee
adolescents’ perception of road safety and waltking park P=0.003).Carver
et al found inverse association between self-reporbncerns about road safety
and physical activity during evenings and outsicleos| hours among
adolescent girls.

Crime safety:

* Among 3 studies that evaluated neighborhood crinfeund significant inverse
association with walking, 1 found significant pagtassociation with
sedentary behaviors, and 1 found no associatiosefitierg et al found an
inverse association between adolescents’ concerrscome safety and
walking to shopsH=0.03).Brown et al found positive association between gex
offenders per capita (IRR=2.35; 95% ClI, 1.27, 4&4]) burglaries per 100
capita (IRR=1.25; 95% ClI, 1.05, 1.47) in the scherela and playing video
games among boys. Also, they found positive asBonihetween burglaries
(IRR=1.19; 95% Cl, 1.038, 1.356) and larcenies GRR5; 95% ClI, 1.00,




1.10) in the school area and hours of televisiottliiag among the girls.
Martin and McCaughtry did not find any significargsociation between self-
reported crime attributes of the neighborhood ¢eigye, litter, gangs) and
physical activity among black children.

IOM Systematic Children or Safety (overall, | Physical Overall safety:
Committee on | review, including | adolescents | crime) activity
Childhood 2 reviews, 2 «  On the basis of a review by Carver éf%(see below), a longitudinal study by
Obesity longitudinal Cleland et &* and a cross-sectional study by Weir ef3the committee
Prevention studies, and 1 concluded that perceived safety significantly afegalking in both children
Actions for cross-sectional and adults.
Local study on the Crime safety:
Governments, | exposure-outcome «  On the basis of a review by Ferreira é‘and a longitudinal study by Gordon-
2009 relation in this Larsen et af/° the committee concluded that safety from crime associated
section with physical activity.
Carver et al, Narrative review, | Children or Safety (traffic, | Physical Traffic safety (perceived measures):
2008°® including 11 adolescents | crime) activity
studies about the | (United «  On the basis of the descriptive findings of 6 stedroad safety is a common
exposure-outcome States, concern among both parents and children. Threéestidund significant
relation in this Australia, inverse association between parental concerns abadtsafety and children’s
section New physical activity. Among 2 studies on the relati@iweenadolescents’
Zealand, perceptions of road safety and physical activityefdorted positive association
U_”'ted and 1 reported no association. Also, 1 study coetpperceptions of parents
Kingdom, and their children and found that children age 2G+ivere less concerned

and Europe)

about road safety than their parents were. Howgaggntal perception of road
safety was a stronger predictor of children’s wadkand cycling in the
neighborhood.

Traffic safety (objective measures):

» Astudy that used objective measure of road sdfetyd significant inverse
association between GIS-derived need to crossyarbasl on the most direct
route to school and walking or cycling to schoobawg children age 5-6 y and
10-12vy.

Crime safety (perceived measures):

e Onthe basis of the descriptive findings of 3 stsdharm from strangers is a
common concern among parents. For instance, 1 stymyted 88% of parents
of 5-6-y-olds and 81% of parents of 10-12-y-olgmoréed stranger danger as
concern. However, the only study on the relatiotwben parental perception
stranger danger and physical activity did not fimy significant association,
which the authors thought could relate to high pkerce of the concern.
Another study found no associations between adet¢scperception of
stranger danger and walking or cycling in theirghbiorhood.

Crime safety (objective measures):

* Most studies reviewed used a subjective measuresmé safety. However, 2
studies that used objective measures reportedisiynti associations. A study

of Mexican-American adolescents found significamverse association

=+



between the number of violent crimes committed iwithradius of 0.8 km of
home during the past year and outdoor physicaliggtalthough only among
girls. Another study, after adjusting for SES, ssye, BMI, and ethnicity,
found that objectively measured social disorder iwasrsely associated with
time spent on recreational physical activity amohidren and adolescents ag
11-16 y. However, this study did not find a sigrsfint association between
physical disorder (eg, wrecked vehicles) and playsictivity.

Panter et al, Systematic review Children (age| Safety (traffic, | Walking or | Traffic safety:
2008 of 24 studies 5-11y) or cycling to
published adolescents schoolor | . Al 5 studies that evaluated the relation betwesadrsafety and active travel
between 2002 andl (age 12-18y) other local reported significant association; however, the aberistics of the road
2007, including | in the United destinations evaluated in the studies were to some extent diftefor example, 1 study
13 studies about | States, found significant inverse association between gateaports of no lights or
the exposure- Australia, crossings in the neighborhood and parental peaehiat children had to cros
outcome rgla‘uon and Europe busy roads to get to school and active travel bmskc Another study found
in this section significant positive association between self-pptiom of safety anevalking
among the girls. This study found inverse association betpa®mtal concerns
about traffic and walking or cycling among the boys. Ano#tedy found inverse
association between unsafe roads and walking regardléss cfild’s or parents’
perception of safety.

Crime safety:

» Among the 8 studies on the relation between padrpetaeption of personal
safety and active commuting, 3 reported signifigamérse association. For
instance, 1 study* found lower parental concern of safety was assetiaith
5.2 higher odds of active commuting to school (OR+95% Cl, 2.71-9.96).
However, 5 other studies did not find any significassociation between
parental concerns about personal safety (eg, sratamger) and walking or
cycling among children and adolescents.

Davison et al, | Systematic review Children or Safety (traffic, | Active Traffic safety:

20083 of studies adolescents commuti «  Among the 4 studies on the relation between peeceiraffic safety and
published before | (age <18Yy) ng mode of transport to school, only 1 study foundhiigant inverse
June 2007, association between parental concerns about tisfiety and active
including 8 commuting to school.
studies on the Crime safety:
exposure-outcome *  Among the 4 studies on the relation between coscapout crime or
relation in this strangers and children’s mode of transport, orgyutly found significant
section positive association between parental perceptigafse neighborhood and

active commuting to school.

* On the basis of the finding of the studies on tkosure-outcome relation
in this section and studies about other environalertaracteristics, the
authors concluded that parental perception of enmiental attributes is a
stronger predictor of children’s active commutirggmpared with
objectively measured characteristics.

Ferreira et al, Systematic review Children a Physical Crime safety:




|

2007* of 150 studies adolescents activity «  Among the studies on the relation between crimilénce (measured
published from (age<18Yy) objectively) and adolescents’ physical activitfp@nd significant inverse
January 1980 to association. This finding was at odds with the latkssociation between
December 2004, adolescents’ physical activity and the neighborhsafgty estimates they
including 3 cross- perceived.
sectional studies + Although a wide range of potential correlates atghysical, sociocultural,
on the exposure- and economical levels were identified in this stuahly a few were
outcome relation examined in >3 independent samples.
in this section
Davison and Systematic review Children or Safety (traffic, | Physical Crime safety:
Lawson, of 33 studies, adolescents | crime) activity « Among 9 studies that examined the association leatyperceived safety and
2006 including 12 age <18y children's physical activity, 7 found no associati®nly studies by Molnar et 4
studies on the and Gomez et al found significant association.
exposure-outcome Traffic safety:
relation in this «  All 3 studies that examined the relation betweeatrsafety and physical
section activity reported an inverse association. Timpetial reported that parental
perception that their children had to cross mamlsao get to a play area wag
associated with significantly lower rates of walkiand cycling among
children. Also, in a second study, Timperio etuging the same sample but
using an objective assessment of the environmewmndf that the presence of g
busy road barrier was associated with lower rategtive commuting to schog
among children age 5-6 y and 10-12 y. Also, Caeteal reported that parenta
concerns about traffic were associated with lowaszs of walking or cycling
among girls and boys.
Safety and Obesity Among Children and Adolescents (Reviews)
Dunton etal, | Systematic Children and | Physical BMI « Positive associations with obesity outcomes wenaddfor number of
2009"° review, including | adolescents | environment neighborhood hazards (low-SES areas) and paresadptions of heavy
15 studies (14 characteristics traffic (older children).
cross-sectional),
with a few studies
on the exposure-
outcome relation
in this section
Galvez etal, | Systematic review Children and | Safety (overall, | Obesity * Among 3 studies evaluating parental perceptioratgtyg, 2 found significant
2010°° of articles adolescents | crime, traffic, association with healthy weight among 5th gradks gind children agel1y,
published age<l8y physical and 1 reported no association.
between January disorder) e Among 2 studies that examined adolescents’ pemepfi safety and BMI, 1

2008 and August
2009, including 8
articles on the
exposure-outcome
relation of interest
in this section

found an inverse association only in racial grooiber than blacks and whites
(a combined group of Hispanics, Asians, Americatidns, and other racial
groups).

Among 3 studies that evaluated neighborhood canditor physical disorder,
found positive association, 1 found inverse assiociaand 1 found no
association.

In 2 studies, there was no associations betweareand obesity.




The findings from 1 longitudinal study suggested 88/a mediator of the
relation between neighborhood safety and obesity.

Carter and
Dubois,
2010°°

Systematic review

of 27 studies
published

between 1999 anq

2009, including 7
studies on the

exposure-outcome

relation in this
section

Children and
adolescents
(age 2-18y)
] living in the
United
States,
 Canada,
Australia,
United
Kingdom,
and Germany

Safety

Adiposity .
(skin-fold
thickness,
BMI,
percentage
of lean body
mass, etc)

Among the 7 studies that examined the relation eetwneighborhood safety
and child adiposity, only 1 found significant rétet and only in 1 age group.
Timperio et al (2004) evaluated the relation betwgarental and children’s
perceptions of neighborhood environment and ovegiteand obesity among
291 children age 5-6 y and 919 children age 10-t2Melbourne, Australia.
After adjustment for gender, family SES, schooba®&S, and number of cars
owned adjusted for clustering by school, parengsteption of heavy traffic in
local streets was associated with overweight ositypamong children age 10-
12 y (OR=1.4; 95% CI, 1.0-1.8). Also, among childd# this age group,
parents’ perception of lack of road safety in tee@ghborhood was associated
with obesity (OR=3.9; 95% ClI, 1.0-15.2).

Safety and Physical Activity Among Children and Adolescents (Original Articles)*

Author, y Design, Duration | Population I nter vention/Exposure Outcome Major Findings
Boone- Observational, N=12,701 US Neighborhood land-cover Bouts of MVPA In longitudinal analyses, after adjuent for
Heinonen et al,| prospective, adolescents, grades | diversity, street connectivity, measured covariates and within-person time-
2010 1994-1995 to 7-12 at baseline, in | physical activity facilities, invariant factors:
2001-2002 the nationally and crime rate derived from « Higher crime rates were associated with
representative GIS significantly lower MVPA.
National
Longitudinal Study See Supplementary Tables 10a, 10b, and 10c
of Adolescent Health findings on physical activity facilities, land-cave
diversity, and street connectivity, respectively.
Carver et al, Observational, Children (age 8-9 y; | Objectively measured Change in frequency of | Age group 8-9y:
20102 prospective, N=170) and neighborhood characteristics parent-reported (for «  Number of traffic/pedestrian lights and tota
2001- 2006 adolescents (age 134 in 800-m radius around children age 8-9 y) or length of walking paths were positively

15 y; N=276) from
19 government
primary schools in
high- (n=10) and
low- (n=9) SES
neighborhoods of
Melbourne, Australia
(Children Living in
Active
Neighborhoods
Study)

home:

e Total length of local
roads and unsealed
(unpaved) roads suitable
for vehicles (GIS
derived)

e Local road index
calculated by dividing
total length of all local
roads and unsealed
(unpaved) roads suitable
for vehicles by total
length of all roads in the
neighborhood (GIS
derived)

e Total numbers of speed

self-reported (adolescent
age 13-15 y) walking or
cycling to/from 15

» neighborhood

destinations between
2004 and 2006

Change in MVPA
measured by
accelerometer in 4-6

» complete consecutive

days in 2001, 2004, and
2006

associated with changes in active transpor

among girls [(=0.45,P=0.004 and

=0.0016,P,=0.015, respectively).Slow
points were associated with change in
physical activity before schogb£1.55,

P=0.021) among boys.

group 13-15y:

Among boys, speed bumps were positively

associated with change in physical activity

after school {=0.23,P=0.015).

« Among girls, total length of local roads
(B=0.49,P=0.005), intersection density
(B=0.05,P=0.036), and number of speed
bumps p=0.33,P= 0.020) were associated
with change in physical activity during

Age

for

nonschool hours.




bumps, gates/barriers o
roads, slow points or
sections of road
narrowing, and
traffic/pedestrian lights
(obtained from street
directory data)

h

Among boys, intersection density was
positively associated with change in active
transport =0.03,P=0.030).

Among girls, total length of walking paths
was positively associated with change in
active transportf=0.0016,P=0.002).

Crawford et al,| Observational, Children (age 10-12 | Objectively measured Change in MVPA » After adjustment for age and clustering by
20102 prospective, y at baseline; N=301) characteristics of measured by school, baseline BMI, and other covariates
2001-2006 from 19 government | neighborhood (a radius of 2| accelerometer in 4-6 significantly associated with outcome, no
primary schools in km around home) complete consecutive significant associations were seen betwee
high- (n=10) and in 2004 and 2006, including] days in 2001, 2004, and these neighborhood factors and 5-y chang
low- (n=9) SES e Number of accessible | 2006 in physical activity or BMiz score.
neighborhoods of public open spaces
Melbourne, Australia| «  Number of public open | Change in BMiz score
(Children Living in sports venues from objectively
Active « Total length of walking | measured height and
Neighborhoods and cycling tracks weight in 2001, 2004, an
Study) + Distance to school 2006
*  Number of intersections
and cul-de-sacs
e Total length of “access”
paths
e Total length of “busy”
roads and “local” roads
Also assessed, parental
perceptions of local
environment in 2001, 2004,
2006, including perception of
heavy traffic, road safety
lights/crossings, sporting
venues, and public transport
Hume et al, Observational, Children (age 8-9y | « Parent-reported concernsChange in frequency After adjusting for gender, SES, and clustering
2009°° prospective, in 2004; N=121) and over heavy traffic, of parent-reported (for | by school:
2004-2006 adolescents (age 13- stranger danger, road | children age 5-6 y) or e Parental perception of no traffic lights or

15y in 2004; N=188)
from 19 government
primary schools in
high- (n=10) and
low- (n=9) SES
neighborhoods of
Melbourne, Australia
(Children Living in
Active

Neighborhoods

safety, and traffic lights
or pedestrian crossings
in area of residence
6-point Likert-type
responses were
dichotomized to strongly
agree/agree (=1) vs
others (=0).

self-reported (children
age 10-12 y) walking or
cycling to/from school
between 2004 and 2006,
dichotomized into 2
groups (increased, not
changed)

pedestrian crossings for child use was
associated with lower frequency of increas|
active commuting to school: over 2y,
OR=0.4; 95% CI, 0.2, 0.8=0.01.

No significant associations were seen
between parental concerns about heavy
traffic, stranger danger, or road safety and
outcome (OR oP value not reported).




Study)

Safety and Physical Activity Among Adults (Reviews)

Design and
Author, y Number of Population Exposure Outcome Findings
Studies
Duncan et al, | Meta-analysis, Adults Various Physical In crude (unadjusted) analyses, no variables detmraded a significant
2005"° 16 studies environmental | activity as a association with physical activity.
published characteristics | binary After adjustment for age, income, and educatioelleabsence of heavy
between January factor, eg, traffic as a problem was positively associated philgsical activity
1989 and any (OR=1.22; 95% CI, 1.08, 1.37).
February 2005. walking,
The number of sufficient
studies on the walking,
exposure-outcome sufficient
relation in this leisure-time
section was not activity
reported.
Ferreira et al, | Systematic review Youth Environment Physical Although a wide range of potential correlates atthysical, sociocultural
2007* of 150 studies characteristics | activity and economic level was identified in this studylyanfew were examined
published from in > 3independent samples.
January 1980 to Within the sociocultural environment, crime incider(measured objectively
December 2004, was inversely associated with adolescents’ physicvity in 2 of 3 studies
mos_tly cross- available, a finding that was at odds with the latkssociation between
sectional, , . .. . .
including several adole;cents physical activity and neighborhooe@tgaéstimates they
on the exposure- perceived.
outcome relation
in this section
Foster et al, Systematic review Adults Neighborhood | Physical Among the 11 studies that examined the effect odgreed neighborhood
and Giles- of 41 gquantitative safety (traffic, | activity safety (traffic, crime) and physical activity exsively among women, 4 foun
Corti 2008™® | studies published crime) significant positive association between feelinfg sand physical activity.
before July 2007 Among 25 studies on the subjective measure ofyséfeiffic, crime) in both
on the exposure- women and men, 20 studies found significant pasiéigsociation between
outcome relation perception of safety and physical activity.
in this section Among 7 studies on the objective measure of safelhpth women and men,
studies found significant positive association lestwsafety and physical
activity.
Among 6 studies on perceived safety in older adalie >50 y), 5 studies
found significant positive association between pption of safety and
physical activity.
Saelens and Systematic review Children and | Safety (traffic, | Walking All 4 reviews concluded that significant associati@xist between attributes
Handy, 2008° | of 13 reviews adults crime) of safety and walking.




published from
2002 and 2006
and 29 original
studies published
between 2005 an
2006, including 4
reviews and 15
original studies on
the exposure-
outcome relation
in this section

Traffic safety: Among 8 original studies that exaed the relation between
traffic and walking for transportation, 2 found @rge association. Among 6
studies the examined the relation between traffit r@creational walking,
none found inverse association. Among 2 studigsetkemined the relation
between traffic and walking in general, 1 founddrse association.

Crime safety: Among 7 original studies that exarditiee relation between
personal safety and walking for transportatiomudfl positive association.
Among 5 studies that examined the relation betvpegaonal safety and
recreational walking, 1 found positive associatidamong 4 studies that
examined the relation between personal safety aatkivg in general, 2 found
positive association.

Frost et al, Systematic review Adults age Safety (traffic, | Physical Traffic safety: Among 8 studies that evaluated traffic safjegyceived or
2010% of studies >18 yinrural | crime) activity objectively measured), 4 studies reported significant posiigeciations betweer
published from areas light traffic or perceived safety from traffic and physicetiity.
1994-2008, Crime safety: Among 9 studies that evaluated crime sgfetgéived or
including 17 on objectively measured), 4 reported significant associationphiyisical activity and
the exposure- 2 reported significant association with walking.
outcome relation
in this section
McCormack et| Systematic review Children and | Safety (traffic, | Park use or All 19 studies found association with safety attributes amkl yse or park-related
al, 2016™ of studies adults crime) park-based physical activity. Safety attributes were categorized into ngapups: safety
published before physical from crime and safety from injury.
2009, including activity Crime safety:

19 studies on the

exposure-outcome

relation in this
section

D

- 3 studies found positive association between thegrrce of lighting and
park use.

- 4 studies found positive association between thegirce of law
enforcement and increased security and park useg\er, 2 studies
found inverse association between police presemdgark use.

- 3 studies found an inverse association betweeprésence of the
homeless in the park and park use.

Safety from injury:

— 3 studies found an inverse association betweeprésence of glass,
syringes, and debris and park use.

— 3 studies found an inverse association betweenytteaffic and park use.

OR indicates odds ratio; Cl, confidence intervBIR| incidence rate ratio; IOM, Institute of MedieirGIS, geographical information systems; SES,c&mtinomic status; BMI,
body mass index; and MVPA, moderate to vigoroussigay activity.
*Given the array of smaller, cross-sectional, obatonal studies that were already captured irptitdished narrative and systematic reviews idesdtifiere, in the writing

group’s additional systematic searches for origarttles published after 2007, performed by mexrdubMed searches, evaluation of related artieled,hand searches of

reference lists, the writing group focused on thadditional studies that were randomized trialgsipexperimental studies, longitudinal studiedaoge (N>5000) cross-sectional

studies.



Supplementary Table 10e. Local Environmental Change to I mprove Physical Activity (Community Settings)

Aesthetic Conditions*

Children

Design and
Number of
Author, y Studies Population Exposure Outcome Findings
Carter and | Systematic review Children and | Aesthetics Adiposity Of 4 studies, 2 found inverse association betweearmess and adiposity; 1
Dubois, of 27 studies adolescents | (enjoyable (skin-fold found positive association between physical disoate adiposity; and 1 did
2010°° published (age 2-18y) | scenery, thickness, not identify significant association between enfugasscenery and adiposity.
between 1999 andl living in the | greenness, BMI, Greenness:
2009, including 4 | United physical percentage | « Liu et al (2007) studied greenness and adiposityran¥334 children age
studies (3 cross- | States, disorder) of lean body 3-18 y who were visited for routine well-child carea network of
sectional, 1 Canada, mass, etc) primary care clinics in Marion County, Indiana. Slite imagery of the
prospective) on | Australia, amount of plant life quantified NDVI within a 2-kaircular buffer of
the exposure- United each home. After adjustment for age, race, gemahel median
outcome relation | Kingdom, or neighborhood family income, NVDI was inversely asated with odds
in this section Germany of obesity in children who lived in areas with higbpulation density

(OR=0.90;P<0.01) but not in areas with low population density
(OR=1.13;P=0.31).

* In a prospective study, Bell et al (2008) evalu&&8d1 children age 3-16
y who received well-child care from a clinic netkan Marion County,
Indiana. After adjustment for age, sex, race, haakurance status, and
baseline weight, mean NDVI in a 1-km circular amdtiwork buffer
around the home was inversely associated with Bitiore 2 y after the
first visit (3=—0.06; 95% CI, —0.09, —0.02).

Physical disorder:

* Among 2482 US children age 5-18 y, Grafova (200@)eated
neighborhood physical disorder (eg, garbage, brgkess on the streets)
and obesity. After adjustment for age, gender,,ratteicity, family
wealth, income-to-needs ratio, mother's BMI, priyneairegiver’s level of
education, number of children in the household,dfehousehold head,
mother's annual hours of work, and region, livingreas with no
physical disorder was associated with lower oddsbefity (OR=0.5;
95% Cl, 0.4-0.8).

Enjoyable scenery:

e Evenson et al (2007) evaluated children’s perceptaf enjoyable
neighborhood scenery among 1554 US 6th grade iitisr adjustment
for school, site, nonschool physical activity, figrhood SES,
percentage receiving a free or reduced-price luaeti,race, no
association was observed with overweight (OR=0596 €I, 0.7-1.3).




Frost et al,
2010%°

exposure-outcome
relation in this
section

Systematic review
of studies
published
between 1994 anq
2008, including 4
cross-sectional
studies on the
exposure-outcome
relation in this
section

Adults age
>18 yin rural
areas

]

Aesthetics
(enjoyable
scenery,
greenness,
physical
disorder)

Physical
activity/obes
ity

Enjoyable scenery: Among 4 studies, 2 found asdongmwith physical
activity and 1 with obesity.

Lovasi et al, | Systematic review US children | Aesthetics Physical Of 2 studies, 1 found significant inverse associabetween greenness and
2009 of 45 US studies | of low SES, | (enjoyable activity/obes| adiposity in areas of high population density, ardid not identify significant
(sample size black race, or| scenery, ity association between physical disorder and adiposity
>100) published | Hispanic greenness, e Green space: Liu et al (2007): See above.
between January | ethnicity physical «  Physical disorder: Molnar et al evaluated objedyiveeasured neighborhoog
1995 and January disorder) physical disorder and parent-reported recreatiphgsical activity among
2009, including 2 1378 boys and girls age 11-16 y in 80 neighborhdosters in Chicago,
on the exposure- Illinois. After adjustment for age, sex, race, B¥éimily SES, and
outcome relation neighborhood education, no significant associattas found between a
in this section composite score of neighborhood physical disorddrghysical activity.
Panter et al, | Systematic review Children (age| Aesthetics Walking or | Of 4 studies, 3 found significant associations.
2008~ of 24 studies 5-11y) or (general, cycling to «  General aesthetics: Among 259 parents of childgen5a18 vy, after
published adolescents | enjoyable school or adjustment for child age, gender, and parentalathrg, Kerr et al (2006)
between 2002 and (age 12-18 y)| scenery, other local found positive association between parental peimepf neighborhood
2007, including 4 physical destinations aesthetics and children’s actively commuting tcostlat least once per week
cross-sectional disorder, (OR=2.5; 95% ClI, 1.33-4.80).
studies on the greenness) +  Enjoyable scenery: In a cross-sectional study 6fd8 girls age 10-15y,

Evenson et al (2006) found significant positiveoagstion between presenc

of enjoyable scenery and physical activity levehabthe median (OR=1.91

95% ClI, 1.17-3.11). No significant association wasn with active
commuting to school.

Greenness: Evenson et al (2006) did not find agwyifstant association
between presence of trees and active commuting.

Physical disorder: Evenson et al (2006) found iseexrssociation between
reporting bad smells in the neighborhood and walkincycling to school
(OR=0.43; 95% CI, 0.24-0.75). No association wanhdsetween presence
absence of litter and active commuting.

General aesthetics: 1 study found an associatitmphiysical activity.

Deshpande et al (2005) evaluated neighborhoodetistiuality and
physical activity in 278 persons with diabetes.eAfidjustment for BMI,
health status, and physical impairment, a posésaociation was seen
between perception of the community as pleasamitigsical activity
and being regularly physically active (OR=2.27; 96%1.07-4.81).

Wilcox et al (2000) found that after adjustmentdge, race, education,
neighborhood characteristics, region, psychosda&ibrs, and health
variables, presence of enjoyable scenery was agsdaiith leisure-time
physical activity among rural (OR=1.71; 95% CI,82.53) but not
urban (OR=1.29; 95% CI, 0.88-1.89) middle-aged wome

Kirby et al (2007) found positive association betwgresence of
enjoyable scenery and total minutes per week ofkingl(3=0.186;
P<0.05) but not with overall physical activity or sypes of strenuous,

Dr




Greenness: 1 study found no association with phayaidtivity.

Physical disorder: Of 2 studies, neither found i§igcgnt associations.

moderate, or light physical activity.

Deshpande et al (2005) saw a trend between preséecgoyable
scenery and being regularly physically active (OR8195% ClI, 0.96-
3.21).

After adjustment for age, gender, and educatiorhBeer et al (2006)
found that not having enjoyable community sceneag associated with
obesity (OR=1.8; 95% Cl, 1.3-2.6) among 2210 adaltsiral Missouri,
Tennessee, and Arkansas.

Deshpande et al (2005) (see above) did not findifsignt association
between tree-lined streets and physical activitR£0.66; 95% CI, 0.26-
1.70).

Deshpande et al (2005) (see above) found only goifgiant trends
between being regularly physically active and kyin a well-maintained
community (OR=1.58; 95% CI, 0.78-3.22) or commuffige from
garbage (OR=1.87; 95% ClI, 0.90-3.91); sample sa® small (N=278).
After adjustment for age, gender, and educatiomhBeer et al (2006) did
not find significant association between livingainvell-maintained
community or a community free from garbage and axfdseing obese in
2210 adults living in rural Missouri, Tennessed] Ankansas.

Lovasi et al,
2009

Systematic review
of 45 US studies
(sample size
>100) published
from January
1995 to January
2009, including 6
studies on the
exposure-outcome
relation in this
section

US children
or adults of
low SES,
black race, or
Hispanic
ethnicity

Aesthetics
(enjoyable
scenery,
greenness,
physical
disorder)

Physical
activity/obes
ity

Enjoyable scenery: Among 4 studies, 2 found assoniavith physical activity
and 1 with obesity; and 1 did not find any sigrafit association with obesity.

Physical disorder: Of 2 studies, 1 found positigssagiation with obesity.

Brownson et al (2001) evaluated perceived neightomttaesthetics and
physical activity among 1818 US adults. After atliusnt for age, sex, race,
income, and education, presence of enjoyable sgeves positively
associated with meeting recommendations for phiyai#vity (OR=1.46;
95% Cl, 1.13-1.88).

King et al (2000) evaluated the influence of enfilgascenery in a nationally
representative sample of 2912 US womenzaifey from different
racial/ethnic groups. After adjustment for agegeramployment, marital
status, location, education, neighborhood, perdomalers characteristics,
physical health, and preference for home-basedisegrabsence of
enjoyable scenery was associated with being phiysicactive (<20 min
activity) (OR=1.42; 95% Cl, 1.12-1.79).

Boehmer et al (2007) assessed perceived neighbddesihetics and obesi
in 1032 urban residents of high- and low-incomeasa@ Savannah, Georgi
and St Louis, Missouri. After adjustment for agender, education, and
other environmental variables, people who strodigggreed that “there are
many interesting things to look at while walkingnty neighborhood” had
greater odds of obesity than those who stronglgedyvith this statement
(OR=2.6; 95% ClI, 1.2-5.6).

Boehmer et al (2006) (see above) found no sigmfieasociation between
enjoyable scenery and odds of obesity.

1%




e Boehmer et al (2007) found significant positivecasation between
observed physical disorders and obesity (OR=3.% @5, 1.8-7.2).
e Boehmer et al (2006): See above.

Humpel et Review including | Adults Perceived (16 | Physical Among variables pertaining to aesthetics, frienthjghborhood, attractive
al, 2003 19 studies (18 studies) and activity local area, pleasant scenery, and living envirorimemne positively
cross-sectional, 1 objectively associated with physical activity:
longitudinal), assessed (4 » Ball et al (2000) found perceived lower neighborthattractiveness
including 3 cross- studies) local associated with less walking for exercise (10+ rmr§392 adults after
sectional studies environment, adjustment for age, sex, and education (OR=0.5% €5 0.41-0.79).
on the exposure- including «  King et al (2000): See above.
outcome relation accessibility of « Sallis et al (1997) found no significant relatidrenjoyable scenery with
in this section. facilities, walking for exercise or strength/vigorous exerdisgoung adults, mean age
safety, gnd 20.6 y, after adjustment for age, sex, race, arf§, BEt sample size was vel
aesthetics small (N=110).
Adultsand Children
Sallis and Narrative review, | Children and | Aesthetics Physical * On the basis of the finding of a systematic revig\wystematic reviews
Glanz, including 1 adults (general) activity by Bauman and Bull (2007) (see below), the autboreluded that the
2009® review on the aesthetic quality of a neighborhood was associatttdphysical activity.

exposure-outcome
relation in this

section
Saelens and | Systematic review Children and | Aesthetics Walking * On the basis of findings of 6 reviews, the autlmanscluded that aesthetic
Handy, of 13 reviews adults (general) gualities were associated with walking.
2008>° published « Of 9 original studies, 4 found positive associasiah of 5 studies for
between 2002 and aesthetics and walking for transportation; 2 ofulies for aesthetics and
2006 and 29 recreational walking; and 1 of 2 studies for ag#theand overall
original studies walking.
published

between 2005 and
2006, including 6
reviews and 9
original studies on
the exposure-
outcome relation
in this section

Bauman and| Systematic review Children and | Aesthetics Physical Of the 6 reviews, all focused on adults, and 5 kated that the aesthetic
Bull, 20073 | of reviews adults (general) activity or quality of a neighborhood was associated with ptatsictivity or walking.
published walking « A narrative review by Vojnovic (2006) found poséiassociation
between 2002 andl between aesthetics of environment and walking oliry.
2007, including 6 « A narrative review by Badland and Schofield (206)orted positive
reviews on the association between aesthetic factors and nonmetbtransport use.
exposure-outcome + A systematic review by Wendel Vos et al (2005) mlid find consistent

relation in this relation between aesthetics and walking.




section e A systematic review by Owen et al (2004) conclutted there was
positive association between an aesthetically plgaasnvironment and
walking.

e A narrative review by McCormack et al (2004) foypwkitive relation
between cleanliness, scenery, varied building designd greenery and
physical activity.

« A systematic review by Humpel et al (2002) foundifiee association
between perception of pleasant neighborhood andigdiyactivity.

BMI indicates body mass index; NDVI, normalizedfeiience vegetation index; OR, odds ratio; ClI, abarfice interval; and SES, socioeconomic status.

*Given the array of smaller, cross-sectional, obatonal studies that were already captured irptitdished narrative and systematic reviews idettifiere, in the writing
group’s additional systematic searches for origartitles published after 2007, performed by mexHidubMed searches, evaluation of related artieled,hand searches of
reference lists, the writing group focused on fimmdany additional studies that were randomizedbtrguasi-experimental studies, longitudinal stada@ large (N>5000) cross-
sectional studies. No such studies not alreadwdter here were identified.



Supplementary Table 10f. L ocal Environmental Change to | mprove Physical Activity (Community Settings)

Walkability (Composite I ndicators)*

Children (Outcome: Physical Activity)

4 studies about
the exposure of
interest in this
section

Design and
Author, y Number of Population Exposure Outcome Findings
Studies
Feng etal, | Systematic Children/ Walkability Physical Of 2 studies, 1 found positive association betwegalkability and physical
2010 review, including | adolescents activity activity and 1 found positive association betweetkability and active transport
2 studies on the to school.
exposure and « Kligerman et al (2007) evaluated a GIS-based wdlikaindex and
outcome of accelerometer-measured physical activity among I8i8&ver Mexican-
interest in this American adolescents (age 14-17 y) in San Diegan@oCalifornia.
section Walkability was defined as the weighted sunz e€ores for land-use mix,
intersection density, residential density, andirdiensity. After adjustment
for age and ethnicity, the walkability index upat®.8-km buffer around
home was positively associated with physical afsti{=0.278;P=0.008).
« Kerr et al (2006) evaluated a GIS-based walkahitilex and parent-
reported mode of transport to school among 25% @il age 5-18 y in
Seattle, Washington. The Frank et al (2005) mefked below) was used ta
calculate a walkability index for each block (sutbaf census tract). After
adjustment for child age, gender, and parentalaércand concerns, living
in a neighborhood with a high walkability index wassitively associated
with active commuting to school (OR=1.9; 95% CI=t359).
Brownson et| Systematic Children/ Walkability Physical Of 4 studies, 1 found association with physicaivitgt 1 with sedentary
al, 20092 review, including | adolescents activity behaviors, and 1 with active commuting to school.

Kligerman et al (2007): See above.

Kerr et al (2006): See above.

Merchant et al (2007) evaluated walkability in d&0idren from 2 public
elementary schools in Hamilton, Ontario, Canadalkéality was assessed
as the sum of the scores from questions in eaclaioofithe NEWS
questionnaire, including parental perceptions gfytation density, street
connectivity, land-use mix, walking/cycling infrastture, aesthetics, traffic
safety, and crime safety. Children at the schoth Wiss walkability spent
substantially more time watching TV (107 vs 6 mér gday;P<0.05) and on
the computer (102 vs 18 min per d&%0.05) but also slightly less time
sitting on weekends (43 vs 61 min per day0.05).

Norman et al (2006) assessed walkability and physictivity among 799
adolescents age 11-15 y in San Diego, Californie Frank et al (2005)
method (see below) was used to calculate a GlSdbaakkability composite
measure for a 1.60-km buffer around the home. Aftgustment for age,




ethnicity, and household education, no associatias found between
walkability index and MVPA. The authors felt thatriability in walkability
was fairly small in this study.

Sallis and Narrative review, | Children Walkability Physical » Kerr et al (2006): See above.
Glanz, including 1 study activity
2009° on the exposure

of interest in this

section
Lovasi et al, | Systematic review| Children Walkability Physical « Kerr et al (2006): See above.
2009 of 45 US studies activity

(sample size

>100) published
between January
1995 and January
2009, including 1
study on the
exposure of
interest in this
section

Saelens and | Systematic review Children Walkability Physical « Kerr et al (2006): See above.
Handy, of 13 reviews activity
2008"° published
between 2002 ang
2006 and 29
original studies
published
between 2005 ang
2006, including 1
original study on
the exposure of
interest in this

section
Children (Outcome: Obesity)
Design and
Author, y Number of Population Exposure Outcome Findings
Studies
Feng etal, | Systematic Children Walkability Overweight | «  Spence et al (2008) evaluated walkability and oeggiit in 501 children age
2010°* review, including 4-6 y in Edmonton, Alberta, Canada. Walkability wiedined as the
1 study on the weighted sum of scores for intersection density, dwelling denstyd land-
exposure of use mix. After adjustment for age, gender, physactivity, junk-food
interest in this consumption, neighborhood-level education, and qutign of employed
section women in the neighborhood, the walkability indexsvimversely associated

with overweight in girls (OR=0.78; 95% ClI, 0.66-0)%ut not boys




(OR=0.90; 95% Cl, 0.79-1.03).

including 2 on the
exposure of
interest in this
section

Galvez et al, | Systematic review Children Walkability Overweight | «  Spence et al (2008): See above.
201G°° of articles
published
between January
2008 and August
2009, including 1
on the exposure
of interest in this
section
Brownson et| Systematic Children/ Walkability BMI « Among 799 adolescents age 11-15 y in San Diegdfo@#h, Norman et al
al, 2009°> | review, including | adolescents (2006) (see above) found no association betweelSsh@sed walkability
1 study on the index and BMI. The authors felt that variabilitywalkability was fairly
exposure of small in this study.
interest in this
section
Dunton et al,| Systematic Children/ Walkability Overweight/ | Of 2 studies, 1 found inverse association betweskaiility and physical
2009°° review, adolescents BMI overweight but only among girls.
15 studies e Spence et al (2008): See above.
published before « Norman et al (2006): See above.
May 2008,

Adults (Outcome: Physical Activity)

D

2 studies about
the exposure of
interest in this
section

Design and
Author, y Number of Population Exposure Outcome Findings
Studies
Feng etal, | Systematic Adults Walkability Physical + Frank et al (2005) assessed walkability and phisictivity in 523 adults
2010 review, including activity age 20-69 y in metropolitan Atlanta, Georgia. Whlkty was defined by
1 study on the weighted sum of scores for intersection density, dwelling densatyd land-
exposure of use mix. After adjustment for age, sex, educatima, ethnicity, people in the
interest in this highest quartile of walkability had higher oddswdeting physical activity
section guidelines than those in the 1st quartile (OR=2983 Cl, 1.18-4.88).
Brownson et| Systematic Adults Walkability Physical Of 2 studies, both found significant associatiotween walkability and physical
al, 2009°> | review, including activity activity.

Saelens et al (2003) evaluated walkability and BM107 adults age 18-65
in 2 nonadjacent neighborhoods in San Diego, Qaiifo Walkability was
quantified using the NEWS questionnaire, based eamscores on reporte
accessibility of nonresidential destinations, stoemnectivity,
walking/cycling infrastructure, aesthetics, traffizfety, and crime safety.

After adjustment for age and education, residehtselow-walkable




neighborhood had significantly lower objectivelyasared physical activity
(130.7 vs 194.8 min during the past week0.01).
Frank et al (2005): See above.

between 2002 anq
2007, including 7
reviews on the
exposure of
interest in this
section

Saelens and | Systematic review Adults Walkability Physical «  Among adult residents of King County, Washingtorarik et al (2006)
Handy, of 13 reviews activity examined the relation between walkability indexib-km network buffer
2008"° published around home and time spent walking/cycling for $gaort. After adjustment

between 2002 ang for demographics, the walkability index was positjvassociated with time

2006 and 29 spent walking/cycling for transport.

original studies

published

between 2005 ang

2006, including 1

original study on

the exposure of

interest in this

section
Bauman and| Systematic review Adults Walkability Physical Of 7 reviews, 3 reported significant positive agatien between walkability and
Bull, 2007 | of reviews activity or overall physical activity, and 4 between walkakiéind walking:

published walking « A narrative review by Badland and Schofield (20fait)nd positive

association between walkability and physical attivi

A systematic review by Lee et al (2004) found pesiassociation between
walkability (based on self-reported data) and nmgetecommendations for
physical activity.

A systematic review by McCormack et al (2005) foyditive association
between walkability and physical activity.

A narrative review by Saelens et al (2003) founsifpe association
between walkability and transport-related physazivity.

A systematic review by Sallis et al (2004) foundifive association betwee
walkability and walking trips.

A systematic review by Owen et al (2004) found presiassociation
between walkability score and walking for transport

A review by Wendel Vos Droomers et al (2005) foyaditive association
between walkability indexes and walking.

Adults (Outcome: Obesity)

al, 2009°*

review, including
1 study on the
exposure of
interest in this

section

Design and
Author, y Number of Population Exposure Outcome Findings
Studies
Brownson et | Systematic Adults Walkability BMI e Among 107 adults in San Diego, California, Saektresl (2003) (see above

found no significant difference in BMI of residemtthigher vs lower
walkable neighborhoods (27.3 vs 2524,0.097)




Chow et al, | Systematic Adults Walkability BMI e Saelens et al (2003): See above.
20098 review, including
1 study on the
exposure of
interest in this
section
Saelens and | Systematic review Adults and Walkability BMI « Among adult residents of King County, Washingtorarik et al (2006) (see
Handy, of 13 reviews children above) found walkability to be inversely associatgih BMI.
2008>° published » Using NHANES lll data, Doyle et al (2006) evaluatainty-level
between 2002 ang walkability and BMI among 9229 US adults. Walkatilivas defined by
2006 and 29 scores of average block size, percentage of atkslbaving areas <0.03
original studies km?, and intersection density. After adjustment fomdgraphics, walkability
published index was inversely associated with obesty-0.054;P<0.05).
between 2005 ang
2006, including 1
original study on
the exposure of
interest in this
section
Papas et al, | Review of 20 Adults Walkability BMI Of 2 studies, 1 found significant associatia@iween walkability and obesity.
2007% studies, including « Saelens et al (2003): See above.

2 studies on the
exposure of
interest in this
section

« Doyle et al (2006): See above.

GIS indicates geographical information systems; @Rls ratio; NEWS, Neighborhood Environment Walkgb&cale; MVPA, moderate to vigorous physicaliaty; Cl,
confidence interval; BMI, body mass index; and NHA® National Health and Nutrition Examination Sytve
*Given the array of smaller, cross-sectional, obatonal studies that were already captured irptitdished narrative and systematic reviews idesdifiere, in the writing

group’s additional systematic searches for origarttles published after 2007, performed by mexrBubMed searches, evaluation of related artigled,hand searches of

reference lists, the writing group focused on thadditional studies that were randomized trialgsifexperimental studies, longitudinal studiedaoge (N>5000) cross-

sectional studies. No such studies not alreadwdtezd here were identified.

Note: Reference numbers (eg, Sallis and Glanz,2p8@pearing in Supplementary Table 10a througtc@fespond with those listed in the reference seraif the statement.
For the purposes of this supplementary table, theta-analyses or systematic reviews (see "Autfiaolumn) are considered the primary citation. Aiddal studies mentioned

in the primary citation may be included in the Entention/Exposure” and "Findings" columns. Theitalihl studies can be accessed through the pricitation.



